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THE SAMOAN ISLANDS. 


WHEN the explorers of the Pacific Ocean discovered 
the charming group of Samoan Islands, that they com- 

red to an Eden, they scarcely foresaw the events of 
which it is now the scene. 
year, troubles have been breaking out there at every 
instant. The aborigines are fighting the Germans, 
who, by virtue of special treaties, share the sovereignty 
of the country with England and the United States. 
That is the origin of the contest. 
get at the bottom of the thing, it would be quite diffi- 
eult to find out. 
sway over the territories which vest in them. 

On the other hand, the aborigines have their preju- 
dices. They do not show these openly, but the aid 
that the United States are giving them is an indication 
of it. The quarrel began in September, 1887. 


For a little more than a 
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epoch, it was learned that Germany had, by main 
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force, carried off the King of Samoa, Malietoa Laupepa 
(called also Mataafa), put him on board of a ship of 
war; and sent him to the sands of New Guinea to 
meditate upon the inconveniences attached to royalty 
when the latter is exercised to the detriment of German 
influences. 

Germany then protected and is still protecting vice- 
roy Matasese, who is favorable to her. 
as her co-subseribers to the treaty guaranteeing the 
independence of the Samoas had made representations 
to her, she had to submit to the agreement that stipu- 
lated that none of the three powers should raise any 
pretensions or attempt to usurp the island. But she 

ad nevertheless made a king, Matasese, who has 
under him two thousand native warriors, while the 
Gertinns of Malietoa are four thousand in number. 

he conflicts between the two rival factions are inces- 
sant. It is unnecessary to say that the plantations are 
ravaged, and the lives of the Europeans placed in peril. 
More than a year ago, if we are to believe German 
documents, the partisans of Malietoa committed some 
acts of violence on the German settlers who were 
celebrating at Apia the anniversary of the birth of 
Emperor William I. It was asa consequence of such 
acts that five handred men landed, and, proceeding to 
the city, proclaimed Matasese king of the archipelago. 
The United States are now protesting, President 
Cleveland has just submitted the state of the question 
- Congress in a message in which he does not dissimu- 
_ his apprehensions on the subject of Germany's 
esigns upon the independence guaranteed to the le 


Nevertheless, | 





habitants of Samoa. As for England, she has allowed 


it to be understood that she consents to treat Matasese 
as king de facto,if not de jure. 

These facts are attracting public attention to the 
Samoan Islands, and so we think that our readers will 
be glad to receive some information regarding this so 
little known group. 

The Samoas, whose total area is 1,060 square miles, 
have, according to a census taken in 1871, a population 
of 31,265 inhabitants. To these figures must be added 
about 2,500, representing foreigners. The ports of these 
islands were officially opened to the commerce of Germa- 
ny, England, and the United States in 1878, conformably 
to amicable treaties concluded by the native kings 
with these powers. These treaties guarantee the po- 
litical independence of the Samoas. The Samoan 
archipelago comprises fourteen volcanic islands, the 
most important of which are Savaii, Opolu, Tutuila, 
and Manono. They are in communication with the ex- 
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| balance resting upon floating pieces of wood, which in 

case of wind serve as a bearing point to the pirogues, 
;and prevent them from capsizing. The sail, consisting 
of several mats, is triangular. The huts are kept in 
perfect order, and the town house of Apia, for example, 
is remarkable. A row of columns, formed of tree 
trunks, forms the circumference of it. The roof frame, 
of original form, is covered externally with the leaves 
of the cocoanut tree. 

At Apia, the resident consuls of Germany, England, 
and the United States have, with three assessors, con- 
stituted themselves a sort of town council, which 
watches over the interests of the Europeans, and holds 
the government in respect. At Opolu, some French 
ministers have founded an establishment and built a 
church, and, thanks to them, the name of France is 
there beloved and respected. 

In the country, orange tree hedges border the foot 
paths, which lead with an easy ascent to the crests of 
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terior through the port of Pago-Pago, in the island of 
Tutuila, and that of Apia, in the island of Opolu. 
Other ports of less importance, such as that of Salo- 
nasata, are likewise open to commerce. 

When the Samoas were discovered in 1768 by Bou- 
gainville, the male population was fierce, and it did 
not seem to be much improved even under American 
influence, which endowed it with a petty parliamen- 
tary governmert comprising a senate of five members 
selected from the families of the old chiefs, and a lower 
house of eighteen members. The government sits at 
Moulinauon, the capital of Samoa, which numbers 
about 800 inhabitants. 

Although the Samoans attached to the glebe exhibit 
an entire absence of the prejudices concerning cloth- 
ing, those who are closely or remotely connected with 
politics usually wear a black frock coat, polished boots 
and a silk hat. The women are agreeable and general- 
ly pretty. They are large, slender and graceful, but it 
is rare that this beauty resists the assaults of the twen- 
tieth year. They fade very quickly. They wear a cos- 
tume that searcely differs from that of the men—a 
girdle of seaweed or leaves falling in the form of a petti- 
coat over the legs. 

Bougainville, as we know, called the Samoas by the 
name of Navigators’ Islands, because he was struck by 
the large number of pirogues that covered the sea upon 
his arrival. The Samoans, in fact, are excellent pede oe 
tors. Their pirogues are such that fifty persons can be 
accommodated in them with ease. ese boats, pro- 
pelled by twenty-four oarsmen, are provided with a 


the principal chain. The sides of the mountain, in 
this wonderful country, entirely disappear under dense 
forests full of pretty birds—paroquets, blackbirds, 
cardinals, green and gray doves, etc. Splendid valleys, 
resplendent with verdure and life, and abounding in 
cascades and streams, open up to the gaze of the ex- 
plorer. As for Tutuila, it is rightly said of it that it is 
a forest that perfumes the ocean. The land winds 
carry the delicious and penetrating odor of the mous- 
soal as far as to the bay of Pago-Pago. The most 
populous island, Savaii, is wore hilly than its neigh- 
bors. The mountains there reach an altitude of 4,000 
feet, and a number of streams are met with, that have 
cut a passage through the luxuriant vegetation of the 
immense forests. The surface is formed of huge rocks 
in which open unfathomable craters. The villages are 
| situated in the midst of woods of palms and pines, and 
jare protected against high winds by walls of tall fern 
trees, 
| Without any desire of interfering any more than is 
necessary in Samoan politics, it is permissible to say 
and believe that the Germans, having undertaken to 
become a great maritime nation, are, by installing 
themselves in these islands, taking measures to pre- 
serve points of supply for themselves in case the routes 
of the Pacific Ocean should some day be disputed with 
them.—L’ Illustration. 





THE SAMOAN ISLANDS. 


A RECENT number of the Missionary Herald contains 
the following : The world is hearing much about these 
islands in a political way, and our readers will be glad 
to know something of the missionary work therein. 
The Samoan group, sometimes called the Navigators, 
lies between latitude 18° 30’ and 14° 30° south and 
longitude 169° and 173° west. Its chief islands are 
Savaii. Opolu, Tutuila, and Manua. The population 
is said to number from 30,000 to 35.000. issionary 
work, initiated by John Williams. has been carried on 
in this group by the London Missionary Society for 
more than fifty years, and, though the returns are in- 
complete, the last report gives the number of church 
members as 3,714 and the adherents as 15.734. Besides 
this there is work in other groups, the Ellice, ‘Tokelau, 
and Gilbert Islands, carried on from Samoa, repertinga 
ehureh membership of 2,260. There are eight English 
missionaries located on Opolu and Savaii of the Samoan 
group, and 177 native ordained pastors. One of the 
chief agencies for the prosecution of missionary work 
is the institution for training native pastors at Malua, 
on the island of Opola, which at last reports had 99 





students. It is largely a self-sustaining institution, the 
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students cultivating land and raising their own food. 
There are other institutions at other islands, both for 
males and females, in which there is great enthusiasm 
on the part of the students. “On the large island of 
Savaii there are six schools, which have a total mem- 
bership of 1,382. As to the character of these native 
Christians, it may be said that while it could not be ex- 
pected that they should be in all respects models of de- 
portment, they bear the tests of discipleship fairly 
well. There are frequent lapses, and yet one mission- 
ary says that out of a church membership of 900 on 
Savaii, there have been only four cases of church dis 
cipline on account of drunkenness, Last year the Lon- 
don Missionary Soviety sent a special deputation to the 
Samoan Islands to examine the condition of its mis- 
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country and my great affection to all Samoa, that is 
the reason that I deliver up my body to the German 
government. That government may do all they wish 
to me. The meaning of this is, that I do not desire 
that again shall the blood of Samoa be spilt for me. 
But I do not know what is my offense which has caused 
their anger to arise to me and my country. Farewell. 
mer you be blessed.” 
he king was taken to the Cameroons, in Africa, 
and afterward to Germany. The Samoans were help- 
less, butindignant. As we understand the matter, they 
have chosen Mataafa as king in place of Malietoa, 
while the Germans are still upholding the rebel chief, 
Matasese. The last report encouraged the hope that 
the German government will repudiate the action of 
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MAP OF SAMOA, 


sion. A. Spicer, Esq., of London, and two prominent 
clergymen of Australia visited and carefully examined 
the work. I[n their report they say: ‘‘We have no 
hesitation in saying that a very great change has been 
wrought, and a change as great as we have any right 
to expect. Wehave met and addressed large assem- 
blies of native Christians ; we have met in conference 
more than two hundred native pastors ; we have at- 
tended meetings at the college, where more than one 
hundred students were present , we have had quiet 
talks with individuals; we have talked with mission 
aries and foreigners about the converts, and unhesitat 


ingly we affirm that the great and unmistakably Chris- ; 


tian work has been accomplished, for which the sup- 
porters of the London Missionary Society may be very 
thankful. Samoan Christians have not yet conquered 
their characteristic national and social weaknesses, but 
the force of new Christian principles is felt, and the 
divine truths of the Gospel are transforming, by a sure 
process, the character of the people.” The deputation 
also says: ‘‘Young people in Samoa are better ac- 
quainted with the Bible than the average Sunday 
school scholars in England, and the Samoan’s knuow- 
ledge of the Bible, in very many eases, has changed 
the heart and lifted the old pagan life to the level of 
conscious communion with God.” 

The political troubles which are now causing so much 
stirin Europe and the United States have arisen from 
the fact that Germany, whose commercial interests in 


Samoa are much greater than those of any other nation, | 


has sought to use some internal commotions at the 
islands for her own advantage. The Samoans, being well 
supplied with all that they regard as necessaries of life 
from their prolific soil, were not willing to labor on 
the plantations of the foreigners. The English and 
Germans, therefore, have imported laborers from other 
islands of Polynesia, and this foreign population, not 
under the authority of the Samoan king, but ruled by 
the Germans, has been a troublesome element. The 
old king, Malietoa, was an excellent Christian man, 





| her officials in Samoa, and that her representatives, 
together with those of Great Britain and the United 
States, will join in re-establishing and guaranteeing 
independent native government. Unless He who rules 
over all shall 
some way beyond human ken, the good work accom- 
plished by the London Missionary Society seems likely 
to be seriously injured. 


MICROSCOPICAL INVESTIGATION OF 
ROCKS.* 
By Dr. H. HENSOLDT. 


Mr. PRESIDENT, LADIES AND GENTLEMEN : 
| Ihaveoften wondered why there are so few in the 
| ever increasing army of microscopists who take an in- 
terest in the microscopical investigation of minerals 
}and rocks, and why there are fewer still who have se- 
lected this department as their special field of study. 
Of course I am aware that this army is mainly com- 
posed of amateurs. They do not lack the ability, but 
in nine cases out of ten they have not the time 
necessary for thorough and methodical work. Yet 
among these very amateurs we find a large number of 
|enthusiastic workers, who, in spite of all drawbacks, 
| accomplish wonderful things, make original discoveries, 
|and lead the way to entirely new fields of microscopical 
research. 
| Nowit may be doubted whether within the whole 
| range of practical microscopy there is a subject which 
so well repays study, a subject so ee calculated 
| to afford pleasure and satisfaction to the lover of the 
inicroscope, as the investigation of the minute structure 
of minerals and rocks. It is questionable whether the 
whole field of zoology and botany, in fact the entire 
organic division of nature, can present to the inquirer a 
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great complexity of forms, a more wonderful display of | 


colors, a more startling array of problems—problems 
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A SAMOAN 


but he was exasperated by the aggressions of the Ger- 
mans, who openly favored the pretensions of an insur- 
gent chief, Matasese. The English and American 
authorities did not interpose promptly, as they should 
have done, to maintain the rightful king. After hid- 
ing three weeks in the bush, hoping for British and 
American support, King Malietoa, in the summer of 
1887, gave himself up to the Germans and addressed 
the following dignified message to his people : 

“To all Samoa; On account of wy great love to wy 
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|strange and fascinating in their mystery—than this 
neglected world of stones. 

Here we have a field as yet almost untrodden, and af- 
fording endless opportunities for research to an army of 
workers. We all know what the proboscis of the 
blow-fly looks like. When we are about to examine it 
under the microscope, we know exactly what to expect 
—we have seen it before, and could describe or draw it 

7 n i 
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at any moment. But we do not know what to expect 
when we come to examine a thin section of granite. We 
may have seen hundreds of sections of granite before, 
yet even if we had seen thousands and tens of thon- 
sands, this would not warrant us to draw any conclu. 
sions as to the appearance of the specimen in question, 
For the chances are athousand to one against our hay- 
ing. ever seen anything like it. 

here are no two granites alike, just as there are no 
two lavas, basalts, or other igneous rocks alike. The 
differences in their microscopical structure are perfectly 
astonishing, especially in specimens of the same kind 
of rock from different localities. But even different 
pieces of granite from the same locality may present an 
almost infinite variety of structural detail. And of 
twenty sections from one small piece, not larger than a 
walnut, no two will be found alike. The only kinds 
of rocks which exhibit a close resemblance, even if 
taken from different localities, are certain fine-grained 
sandstones, slates, and other sedimentarv. formations; 
and even these, if carefully examined, will be found to 
show marked differences. 

The conclusions which such variations and differ- 
ences enable us to draw do not affect the life history of 
some obscure insect or the derivation of a fungus, but 
involve cosmic problems of universal importance - 
the history of the crust of our planet, cycles of marvel- 
ous changes in the abysmal ages of the past, the dis- 
integration and reformation of the earth’s material, 
and the life of those extraordinary and mysterious 
bodies, the crystals. 

The time is fast approaching when the microscope 
will be as indispensable to the progressive geologist as 
it has been already, for aconsiderable number of years, 
to the zoologist, the botanist,and the physician. In- 
deed, even at the present moment, the foremost in- 
quirers in some of the most important departments 
of geological science depend so much on the aid of the 
microscope in their researches that they would be 
almost helpless without it. If that instrument has 
vastly added to our knowledge of vegetable or animal 
structure, if it has enlarged our horizon to an immeas- 
urable extent in the domains of the organic world, it is 








an | accomplishing at present equally important results in 


| the domain of inorganic nature, for it has completely 


overrule the recent events in Samoa in | ha 
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revolutionized the study of rocks. Some of the facts 
which have already been demonstrated by the micro- 
scopical investigation of rocks border on the marvel- 
ous. 

Minerals may be termed the individuals of the inor- 
ganic world. Each has its characteristic features or 
properties, which distinguish it from every other 
mineral. Quartz, feldspar, and mica, separately con- 
sidered, are minerals ; but, when occurring ina state 
of mixture, they constitute a true rock—granite. And it 
is the determination of these minerals, and of the con- 
ditions under which they assumed the forms in which 
we now find them, which is the chief aim of micro- 
scopical petrology. 

hirty years ago, the only optical apparatus em- 
ployed by geologists for the examination of rock speci- 
mens consisted of an ordinary pocket lens, with a mag- 
nifying power of from four to fifteen diameters. This 
was deemed quite sufficient for all ordinary require- 
ments, and some even disdained the use of magnifying 
glasses altogether. Specimens were only pace om ex- 
ternally. It was noted what kind of appearance a 
freshly broken surface presented ; whether the speci- 
mens were rough or smooth, coarse grained or the re 
verse ; what kind of odor they emitted when breathed 
against ; how they felt to the touch; whether they 
yielded to the scratch of a piece of iron or the finger-nail 
—in fact, the tests which were deemed sufficient in 
those days appear quite ludicrous in the light of mod- 
ern achievement. 

To Prof. Sorby, still living in England, is due, in a 
great measure, the credit of having first pointed out 
the fact that a vast deal of information can be obtained 
from a microscopical investigation of rock specimens. 
Indeed, he may called the father of modern petro- 
logy. It occurred to him to prepare thin slices of rocks, 
reducing them by grinding and other processes to a state 
of extreme thinness, so as to renderthem more or less 
transparent. These he mounted in Canada balsam on 
glass slips, and placed them under his microscope, ap- 
plying magnifying powers of from 40 to 700 diameters. 

he result surpassed his most sanguine expectations. 
Dull and shapeless stones, some picked up by the road- 
side, and presenting to the naked eye nothing but a 
uniform tint of gray, black, or dirty red, transformed 
themselves under the microscope into fields strewn 
with beautiful crystals of wondrous colors and forms, 
or literally blossoming as the rose. Every component 
mineral could be distinguished by the form, color, etc., 
of its crystals, and it was found that even the most 
fine-grained rock was not, as formerly believed, a wix- 
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erystals, sometimes of the most exquisite outlines. 
Especially striking and lovely is the appearance of 
many of the voleanie or igneous rocks when reduced to 
thin sections and examined uncer the microscope. The 
duilish green lava, called pitch stone, which is found 
in dikes on the Isle of Arran, on the west coast of Scot- 
land, exhibits under the microscope whole forests of 
fern trees, gariands, leaves, and flowers of marvelous 
magnificence. A certain granite from Cornwall con- 
tains needle-shaped erystals of tourmaline, radiating, 
star-like. froma common center. Basalts, obsidians, 
porpliyries, serpentines, from various localities show 
labyrinths of multicolored crystals, resembling rows of 
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pillars, turreted castles, and fairy caves, glowing in all 
the tints of the rainbow. 

The sedimentary or stratified rocks, while they can- 
not equal under the microscope their Plutonic rivals, 
in brillianey of color or gorgeousness of crystalline dis- 
play, make up this deficiency by other features of in- 
terest, compensating the inquirer by revelations of a 
different character, but none the less remarkable. 

Many marbles and limestones are found to be literally 
composed of foraminifera, the nests of rhizopods, re- 
sembling tiny shells of the most delicate and beautiful 
forms, which were deposited on the ancient sea bottoms, 
accumulating in the course of ages toa height of hun- 
dreds, nay thousands of feet, every inch of which re- 
presents at least several centuries. Thin sections of 
almost any piece of flint exhibit under the microscope 
quite a little world of curious’organie remains, such as 
sponge spicules, xanthidia, small fragments of coral, 
and the foraminifera already mentioned, furnishing 
very strong evidence that the flints are silicified fossil 
sponges 
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ture of shapeless ingredients, but consisted of minute| It would be in vain for me to attempt here anything| the structure of rocks, the whole to be written in as 
like adetailed description of the discoveries which have 


resulted from the microscopical examination of rocks. 
| This branch of study, though barely thirty years old, 
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light and attractive a manner as the subject permits, 
| and to take as little for granted as — I am per- 
fectly aware that such a book would necessarily lack in 


has already contributed such a vast deal of new infor-| thoroughness and completeness, but to the beginner it 
| mation to natural science that it has, in more than one! would be of incalculable value. 


| respect, revolutionized our old-fashioned conceptions of | 


| geological research. 

A number of very excellent works have been pub- 
lished by eminent specialists, notably Germans, such 
as Rosenbusch, Zirkel, and 





thing explicit and popular to make a study pleasant. 





. a4 


s S 

BM Gi sheng Ay: 

¥ Gan et 
Nenad 


pt MAT Uy, ai eg 
A age aS 
“gl ‘ ENG, 
ae mei : Nay 
bat # MNGi, . afin J Bs, 


Woe 





JUNCIL HOUSE, SAMOA. 


These books take too much for granted, and presuppose 
knowledge which not one in a thousand, of even 
well educated persons, is likely to possess. They 
invariably assume that the reader has a thorough 
knowledge of crystallography, a subject full of coim- 
plexities and difficulties, aad abounding in puzzles suf- 
ticient to try the patience ofa Job. They also expect the 
student to be well acquainted with optics, especially 
that most difficult and exasperating branch which re- 
lates to the polarization of light and the chromatic 
phenomena presented by crystals under crossed Nicol 
prisms. Of all subjects difficult to understand, this 
last is the worst, and the explanation of it generally 
given in books leaves one more bewildered than in- 
structed. It took me over two years to penetrate the 
mystery, and now | find that I can explain in a quarter 
of an hour what has taken me so long to learn. 

What is wanted is a popular work, consisting of two 
parts: the first to give a clear and intelligible account 
of erystallography, optics, and other necessary or desir- 
‘able preliminary information ; the second to treat of 
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others; but, like most 
works of the kind, they are too dry and technical to 
attract or to satisfy the amateur, who wants some- 


Rutley’s work, ‘The Study of Rocks, an Element- 
ary Text Book of Petrology,” contains much useful 
information, and isa very good book for a beginner ; 
but what it says on crystallography and the phenomena 
of polarization is altogether too short and fragwent- 


ary. 

But let those of you who have a mind to enter the 
field of microscopical petrology, who have a general 
desire to join the ranks of workers in this very attrac- 
tive and interesting department, take consolation in 
this: it isnot by any means absolutely necessary to be 
intimately acquainted with the intricacies presented by 
the world of crystals or the phenomena of polarization 
in order to take up this study. If you can master these 
things, if you can lift the veil of Isis, so much the bet- 
ter for you, so much the greater the enjoyment which 
you wil! derive, so much the more will you be enabled 
to accomplish for science. But you may do a great 
deal without these things. Many, if not most, of the 
minerals of which a rock is composed may be de- 
termined without adetailed or even general knowledge 
of crystallography, and it is not always or even generally 
necessary to resort to the polariscope in order to iden- 
tify the constituents of a rock. Happily, a number of 
other features, which are quickly learned and easil 
remembered, help us in our investigation, and it is al- 
most needless to add that before long even those for- 
midable subjects, crystallography and polarization, 
lose much of their grim aspect. 

You will then be able to determine ata glance the 
principal rock-forming minerals which you behold ina 
thin section, and you will then also find that the micro- 
scopical investigation of rocks affords you, in the end- 
less variety of forms which it presents, in the gorgeous- 
ness of the colors which it reveals, in the wealth of its 
unsolved problems, a greater, richer, and fuller field for 
study than any of the old and well beaten paths of 
animal and vegetable morphology. 

Even the general microscopist, the mere onlooker or 
collector of specimens, might turn with advantage to 
this subject. It will furnish him with some of the 
loveliest objects within the whole domain of practical 
microscopy, and will open up to him one of the most 
enchanting prospects in the wonderland of science. 








THE EARTHQUAKE AT BAN-DAI-SAN, JAPAN. 


As it may interest our readers to know the present 

state of matters at the scene of the great earthquake 
| which oceurred lately at Ban-dai-san, Japan, we think 
it well to publish the following narrative just received 
by Dr. George Harley, F.R.S., in a private letter from 
his son, who has recently visited the locality of the sad 
disaster. The letter is dated December 2, 1888, from!on 
board the Peninsular and Oriental s.s. Verona, while 
a Inland Sea on its voyage back from Japan to 
| China. 
| Mr. Vanghan Harley says that on October 20 last, 
having procured the services of an interpreter, he 
started by train from Yokohama to Tokio, where he 
|obtained a permit from the Japanese Foreign Office 
to visit the Ban-dai-san valley. From Tokio he went 
by train to Kuragano, where he engaged, for himself 
and interpreter, a couple of jinrikshas, with two 
coolies for each, On the following morning he started 
at 4:45 A. M.—that is to say, before daylight. It 
being then early winter in Japan, the day did not 
break till 6:45. The weather at the time was both 
cold and rainy; but so long as the roads were good, 
the coolies, running tandem fashion, managed to get 
along at an average rate of from 6 to 7 miles an hour, 
and accomplished 50 miles a day. On arriving at In- 
awashiro Lake, after having engaged a guide, he pro- 
ceeded direct to Ban-dai-san, where the scene that met 
his eyes, though magnificent, was truly awe-inspiring. 
It was a veritable valley of devastation. For the whole 
side of a mountain—three miles in cireumference—had 
been completely blown away,and hurled as if it had been 
the mere outside wall of a house, into the valley below, 
completely burying beneath it four villages and their 
surrounding farms, along with all their inhabitants. 
Such was the stupendous foree of the explosion that 
the mere wind shock produced by its concussion knock- 
ed down, as if they had been nothing more than nine- 
| pins, the whole of the trees growing on the opposite 
mountain side. The river in the valley, too, was so 
dammed across by the huge mass of detached moun- 
tain as to have formed itself into a small lake, the 
waters of which now oceupy the place where formerly 
well cultivated crops grew. 

The catastrophe which brought about these physical 
changes appears to have been due to the sudden ex- 
»losion of superheated pent-up steam, either alone or 
in conjunction with volatile gases, set free by the de- 
composing chemical action of heat and water on the 
constituents of the subjacent mineral strata. The 
whole surrounding ground is at present full of hot 
springs, giving forth volumes of steam, while from 
every crack and crevice in the earth issues, either con- 
tinuously or spasmodically, clouds of hot, watery vapor, 
| so that one has to be very careful where he places his 

feet. Not only the fact of the presence of these hot 
| springs, but likewise of the still frequent occurrence 
of earthquakes, shows that the same agent or agents 
that rent the mountain in twain are still actively at 
work. Evenin the morning of the day following his 
| visit (at 5 A. M.) there was a shock of earthquake, 
| which, although it was strong enough to admit of his 
| feeling the earth quiver beneath him, the people spoke 
of as being such a mild one as to merit no attention. 
He says, moreover, that the appearance presented by 
| the standing half of the cleft mountain, with its sur- 
| rounding clouds of steam, was, to his way of thinking, 
far grander, and vastly more awe-inspiring, than are 
either the geysers of Iceland or the yet greater and 
wore numerous ones he had seen in the volcanic dis- 
trict of the Yellowstone Park in North America. For 
here the scene he witnessed not only plainly pointed to 
the cause, but gave him ocular demonstration of its 
stupendous power, and made him feel that, if super- 
heated steam could thus easily, apparently, rend asun- 
der a solid mountain of rock, there could be no diffi- 
culty in understanding why the live volcanoes scattered 
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over the globe were looked upon as safety valves for the | were reported in the census of 1880, and only 49 between 
effects of the various chemical decompositions brought | the ages of one and two, out of a total deaf mute popu- 
about by heat and water in the molten minerals within | lation of 33,878. 


the bowels of the earth. For were there no outlets 


Statistics in my possession show that in the year 


even to the superheated steam—heated by the vast in-| 1819 deaf mutes began to marry partners who were 
ternal fires up to a point when it possibly resolves itself | themselves deaf and dumb. 


into its elements—he could readily enough imagine, 


The percentage of intermarriages has poe age | 
l 


from what he saw, that its sudden explosion might | increased, until now not less than 90 per cent. of a 


suffice to shatter the earth’s crust into fragments—just, 
nme ae as takes place in some of the heavenly bodies, 
ragments from which ever and anon fall, in the shape 


of meteorites, upon the surface of our globe. Having| cases of marriage. 


got back to the tea house at 7:15 P. M., leg tired and 
foot sore, but thoroughly satisfied with all he had seen 


deaf mutes who marry, marry partners who are them- 
selves deaf and dumb. 

The latest statistics collected by me include 1,443 
Of these 1,443 deaf mutes, I find 
that 71 (or 5 per cent.) had married hearing persons, 
and 1,372 (or 95 per cent.) had intermarried among 


and learned, immediately after a hot bath—a natural | themselves. 


one, for there is no need of artificially heating bath 
water here, nature does that amply for them—and 
supper, he went to bed, the bedstead being the floor, | 
as is usualin Japan. Next morning, he started on his 
return journey to Yokohama, and arrived in good time 
for the sailing of the Verona on the 25th for Hong} 
Kong, where he immediately posted his letter, in order 
to catch the homeward mail.—Nature. 


CENSUS OF THE DEFECTIVE CLASSES. 

At the suggestion of Senator Eugene Hale, chair- 
man of the Census Committee of the United States | 
Senate, Professor A. Graham Bell addressed a letter to 
the committee, in which he refers to some of the results | 
of the census of 1880, especially with reference to the} 
relative increase of the deaf, the blind, the idiotic, and | 
the insane within recent years, as compared with the 
population in the United States, and to deafness as 
caused by the marriage of the deaf with the deaf, and 
makes some suggestions as to the taking of the next 
census. As this communication is of considerable im- 
portance at the present time, when preparations are 

ing made for the next census, we produce it here in 
extenso. 

According to the census returns, the defective classes 
have increased 400 per cent. in thirty years, while the 
general population of the country has simply doubled. 
The following table shows the relative figures at each 
census since 1850 : 


| 


| 


Total _ 
. Total Deaf |. ‘otal 
£ Population Total Blind) . Total Idiotic 4 
8 of the Population = — | Population. aoe 
r4 — States opulation, | | ‘opulation 
1850) 23,191,876 9,794 9,803 15,787 15,610 
1860) 31,443,321 12,658 12,821 | 18,9380 24,042 | 
1870} 38,558,371 | 20,320 16,205 | 24,527 37 482 
1880) 50,155,783 | 48,928 33,878 | 76,895 91,997 





| 


I have examined with care the statistics of the tenth 
census relating to the deaf and dumb, and find internal 
evidence to show that in their case there has been a real 
increase greater than the increase of the general popu- 
lation, and not simply an apparent increase due to 
greater accuracy of enumeration ; for, when the whole 

»pulation of the United States are classified accord- 
ing to their age in 1880, the proportion of deaf mutes 
among the younger persons is seen to be greater than 
among the older; indeed, it is proportionally greater 
as the age is younger, until quite young children are | 
reached. 

The following are the number of the deaf and dumb 
returned in the tenth census: 


| 








Number 





Period when Deafness Occurred, oO 
Deaf Mutes. 


"At or before birth ......0...c.ceccceee ceeee 12,155 


A 0h 0000000¢060s060006 10,318 
rca cnncbnscneed 006006 cnenudeteve 11,405 
NN, « sccsascetnesebnabnens duces .| 83,878 


Classification of these cases according to their age in 
1880 shows that there has been an enormous increase 
of recent years in the numbers of the non-congenitally 
deaf ; but this need hardly be considered as a perma- 
nent condition, for it appears to be due to an epidewie 
of cerebro-spinal meningitis, which will probably die 
away, as former epidemics have done. 

The following table shows the percentage of the 
whole population of the United States born at each 
decade, and also the percentage of the congenitally 
deaf population : 


























| 

— Percentage 0! 
. Total Congenital R the Winte Donneaeiee 

Period of Birth = | Living in my Papeieiion 
1880), | 1880. | " 188). Living in 

Before 1780.. 4.016 oo 0°0080 oo dtlacd 
1781-90 e 20,863 | 9 0°0416 0°074 
1791-1800.....| 196.197 | 63 0°8912 0-518 
1801-10. ...... 776,507 | 241 1°5482 1°983 
1811-20... 1,830,095 | 472 2°6488 3-883 
1821-30....... 8,111,817 751 6° 2033 6°179 
1831—40. . 4,558 256 1,078 9° 0882 8°870 
1841-50....... 6,369,362 | 38,614 12°6992 13° 280 
1851-60. . 9, 168,393 2,460 18°2798 | 20°240 
1861-70, ...... 10,726,601 3,398 | 21°3866 | 27°958 
1871-60....... 13,394, 176 2,068 | 26°7051 17°015 
Total .| 50,155,783 | 12,154 | 100-0000 | 100 000 


The indications are that the congenital deaf mutes 
of the country are increasing at a greater rate than the 
general population. 

The great and sudden decrease in the numbers of 
deaf children born in the last decade (1871-80) is prob- 
ably due to imperfect returns of deaf mutes under ten 
years of age ; for, though 54 per cent. of all the deaf 
and dumb were deaf from birth, only 30 deaf infants! 





| 


In 1828 a deaf mute child was born of a deaf mute 
father and mother, and now such cases can be num- 
bered by the hundred. My statistics are based upon 
a list of 528 deaf mutes, mostly young, who have one 
or both parents deaf. 

Some of these children have already married deaf 
husbands or wives, and deaf offspring have appeared 
in the third generation. 

I can cite families in which the deafness has been 
handed down through four generations, and can give 
in minute detail particulars relating to a family in 
Maine in which congenital deaf mutes have appeared 
for five successive generations in increasing numbers, 
and in which the younger deaf mutes are marrying 
deaf mutes. 

My list of deaf children of deaf parents (all, except- 
ing one, born before 1880) comprises 528 cases (mostly 
young), 91°6 of whom were deaf from birth. 

Upon the assumption that 528 such cases were living 
when the tenth census was taken, we obtain the follow- 
ing results: 1. One person in every 1,480 of the gen- 
eral population was deaf and dumb, and one person in 
every 64 of the deaf mute population was a child of 
deaf mute parents. 2. One person in every 2,736 of the 
general population was deaf from birth, and one per- 
son in every 38 of the congenitally deaf population was 
a child of deaf mute parents. 

The laws of heredity indicate that, if these deaf 
children should marry congenitally deaf husbands or 
wives, an increased proportion of deaf offspring will 
appear in the next generation; and that the continu- 
ous intermarriage of congenital deaf mutes from gen- 
eration to generation may ultimately result in the 
formation of a deaf variety of the human race in 
America, in which all or most of the children will be 
born deaf. 

In these conclusions I am supported by the following 
American men of science, all members of the National 
Academy of Sciences, and most of these experts on the 
subject of heredity. These gentlemen are Professor 
Edward D. Cope, editor of the American Naturalist ; 
Professor Alpheus Hyatt, of Harvard University ; Pro- 
fessor William H. Brewer, of Yale University; Dr. Bow- 
diteh, of Harvard University ; Professor Simon New- 
comb, of Washington, D. C.; and Professor W. K. 
Brooks, of Johns Hopkins University. 

I would, therefore, urge upon the United States the 
importance of examining in the next census the mari- 
tal relations of defective persons, and the extent to 
whieh their defects have been inherited by their off- 
spring. 

Pthe enumeration of the defective classes is always 
found to be itself defective. 

However perfect the classification ‘may be, the re- 
turns of these classes will always be incomplete, on ac- 
count of a natural objection to expose the defects of 
relatives, especially when these are very young. 

Accuracy of enumeration will be promoted by elimi- 
nating from the census schedules (as far as may be possi- 
ble) every question that could wound the feelings of par- 
ents or friends of afflicted persons. For example, if the 
enumerator approached the subject of defects by ask- 
ing whether the persons enumerated were perfect in 


|sight, hearing, mind, and body, he would be more 


likely to secure the information desired than if he asked 
a fond mother whether her child was “* blind, deaf and 
dumb, idiotic, insane, maimed, crippled, bedridden, or 
otherwise disabled.” 

There are degrees in every defect, and the lesser 
forms are more capable of amelioration than the 
graver. Classification under the graver forms tends to 
the exclusion of the lesser from the returns, but classi- 
fication under the lesser forms would include the graver, 
and be less objectionable to friends, so that evasions 
would be fewer, and the returns more accurete and 
complete. For example, the blind, deaf and dumb, 
idiotic, insane, maimed, crippled, bedridden, and 
otherwise disabled would all be returned under the 
head of defects in sight, hearing, mind, or body, but 
the converse would not necessarily be true. 

The returns should include all persons laboring under 
disabilities of sight, hearing, mind, or body, of sufficient 
magnitude to prevent education in ordinary schools, 
lessen wealth-producing power, and incapacitate for 
wilitary service. 

The deaf and the blind should be grouped into a 
sub-class by themselves, and separated as much as 
possible from the other defective classes, because they 
are enumerated chiefly for educational purposes, 
whereas the others need eleemosynary care or re- 
straint. 

Publie establishments for purely educational pur- 
poses should be classified and not as 
‘‘asylums.” They should be included in statistics re- 
lating to the general education of the people, and ex- 
cluded from those relating to charitable institutions. 

Many children who cannot profitably attend ordi- 
nary public schools on account of disabilities are 
allowed to grow up without instruction, because 
parents object to seffd thein to asylums, or institutions 
governed by State boards of charity. 

The statistics of the tenth census show the following 
figures relating to defective children of school age (six 
years and under twenty-one) : 











Total in the Total in 

United States. |Special Schools. 
eee : ebaense ue 768 1,534 
Deaf and dumb........ cece 15,059 4,893 
eer eer 29,3738 1,942 
ae oe . +l 8,184 see 








The term ‘‘ deaf and dumb” is not only objectionable 
in itself, but is incorrect, because it classifies those who 
belong to this class as laboring under a double dis- 
ability instead of a single one. 

Deaf mutes are simply persons who are deaf from 
childhood, and dumbness or muteness is the result of 
the natural defect, and not a defect in itself. The 
vocal organs are not defective. 

Many of the so-called deaf and dumb can speak. 
Some had acquired the art before hearing was lost, 
and others acquired it by instruction in school. 

In the census of 1880 all persons who lost hearing 
before they reached the age of sixteen years are classi- 
fied as ** deaf and dumb,” whether they can speak or 
not. 

This incorrect and very objectionable classification 
leads to evasion and inaccurate returns. 

Dumbness’by itself is not a defect calling for enume- 
ration in the census (unless, indeed, for statistical pur- 
poses and the determination of causes), for defective 
speech alone is not a disability that prevents instruc- 
tion in ordinary schools. It does not materially lessen 
wealth-producing power, nor does it incapacitate the 
person for military service. 

Persons who have not studied the subject generally 
fail to realize that deaf mutes should be classified 
among the deaf, and not among the dumb, and enume- 
rators, therefore, can hardly be expected to follow the 
classification. 

For the sake of accuracy in the returns, therefore, it 
would be well to ake defective speech a subject of in- 

uiry in the primary schedule relating to population. 
The dumb who are deaf and the dumb who are idiotic 
will appear on supplementary schedules relating to the 
deaf or the feeble minded, and the dumb who are 
neither deficient in mind nor hearing need have no spe- 
cial schedule of inquiry. 

Special schedules relating to all the defective classes 
(except the dumb) should be prepared with the assist- 
ance of experts of two kinds, viz., specialists who have 
studied the causes of the defects and teachers who are 
familiar with the special methods of instruction neces- 


sary. 

The gravity of the disabilities resulting from deaf- 
ness can be ascertained from two elements : (1) the age 
or period of life at which the defect occurred ; and (2) 
the amount of deafness (whether total or partial). 
The former element is the more important of the two, 
for a slight defect of hearing in an infant results in 
graver disabilities than total deafness occurring in 
adult life. For example, in the case of the deaf infant, 
the defect interferes with the acquisition of language 
through the ear, and the child remains dumb. His 
thoughts are carried on without words, so that a men- 
tal condition exists which is abnormal. His ignorance 
is so great as to be appalling, for his mind is deprived 
of everything that other people have ever heard of or 
read about that is not derived directly from their own 
observation. Without special instruction, such chil- 
dren grow to adult life with all the passions of men and 
women, but without the restraining influences that 
spring from a cultivated understanding. 

Persons who become deaf in adult life have no 
greater disability than the defect itself; but, where 
deafness occurs in childhood, incidental disabilities 
arise which are greater than the natural defect, but be- 
cause they are incidental, and not natural, they are 
capable of amelioration, and even complete removal, by 
suitable instruction in special schools. Hence the very 
great Se of a correct enumeration of the young 
deaf children. 

In the primary schedule relating to population, the 
defective classes should be grouped together under the 
head of ‘physical and mental condition,” instead of 
under “ health,” as was done in 1880. The following 
form is suggested for incorporation in the primary 
schedule relating to population : 

PHYSICAL AND MENTAL CONDITION. 




















Condition of 
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The Senses. 3 | The Mind. | The Body. 
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Is the person [on the > & | | 
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The enumerator should be instructed to ask whether 
the person has perfectly normal sight, hearing, and 
speech ; whether the mind is normally developed and 
in a healthy condition ; and whether the bodily condi- 
tion is normal and the general health good. If the 
answer is “ yes,” the enumerator should indicate the re- 
ply by a horizontal mark (—) placed in the proper 
column ; if ‘‘no,” by a mark sloping from right to left 
(7); and, if the question is not answered in a satis- 
factory and reliable manner, the column should be left 
blank. If the physical or mental condition is reported 
as ‘not perfectly normal” ( / ), the enumerator should 
then inquire whether the disability is sufficiently great 
to prevent instruction in an ordinary school, to inter- 
fere with the acquisition of a sathahle means of liveli- 
hood, and to incapacitate for military service. If the 
answer is ‘“‘ yes,” he shonld change the negative mark 
(7 ) into a cross ( X ), and proceed to put the interroga- 
tories contained in the supplementary schedule relat- 
ing to the special class of defect noted. 

As the supplementary schedules should be prepared 
with the assistance of specialists, it may perhaps not 
be advisable for me at the present time to refer to the 
details, excepting so far as to say that inquiries should 
be institu relating to the causes of defects and their 
inheritance by offspring. The marital relations of de- 
fective persons should be noted and the results tabu- 
lated. he total number of children born to them 
should be recorded, and the number who died young. 
The record should also note the number of defective 


and normal offspring. 
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former censuses, which are preserved in the Department 
of the Interior; and I have found little difficulty in 
tracitig thejfamilies backward from census to census in 
the male line of asceut. If the name of the father had 
been given in former censuses, it might now be possi- 
ble for genealogical experts to trace from these records 
the American aucestry of every person now living in 
the United States in every branch, for the name of the 
father would give the maiden name of females. I 
therefore suggest that in the census of 1890 the father’s 
name should be noted in that part of the schedule that 
telates to the nativity of the parents, so that the people 
of the United States may leave to their descendants 
genealogical tecotds from which their full ancestry 
may at any future time be ascertained. 
THE GOLDEN-FRONTED WOODPECKER. 

(Melanerpes aurifrons.’ 

By E. M. HASBROUCK. 

EASTLAND County, Texas, is situated between lati- 
tudes 32°-33° and longitudes 98°-99°, or a little northeast 
of the ——— center, and is wide famed as the 
yoorest and uiost unattractive portion of the State. 
Pooated as itis on the edge of what are known as the 
éross timbers, it combines both wooded country and 
stiall inroads of prairie, and is composed largely of 
sand ruffs and limestone formation. The elevation 
varies froii twelve to fourteen hundred feet, and while 
maps of the ¢oufitty show plentiful irrigation, water 
is in réality uiore of a luxury than a staple article. As 
a consequence, it offers neither an inviting aspect to the 
traveler for Ovef-inducive ape ery to the settler, and 
while some few people have settled to a certain extent 
throughout the country, one tay frequently travel an 
extire day without seeing more than one or two eabius. 

It is a poor country indeed that cannot furnish soie- 
thing of interest to the naturalist, and central Texas is 
certainly no exception to the rule. 

I was engaged in running a line from north to south 
near the western boundary of the country, and being 
overtaken by ofie of those abominably bad spells of 
weather termed “ wet northers,” had pitched camp in 
a grove of live oaks on a slight bluff overlooking Dead- 
horse Creek. The tents being raised, mules staked out, 
and everything gotten in readiness for a siege, the 
next thing in order was to investigate the bird life of 
the locality. Time was short, as the storni was rapid- 
ly advancing across the heavens, heralded by light 
wavy clouds nearly white in color, followed by heavier 
irregularly shaped masses of vapor, and these in turn 
by the almost black cumulus storm clouds just showing 
themselves above the tree tops. Giving my little 
Stevens collecting gun to Wright, my teamster, who 
frequently assisted me in bird matters, with instruc- 
tions what to shoot, I took an opposite direction with 
my heavy tenbore in search of yellow-headed black- 
birds in an adjoining clearing. 

The storm, thanks to fortune, was longer in coming 
up than usual, and it was some two hours later that I 
finally wended my way back to camp, having among 
ty birds a Harris sparrow (Zonotrichia querula), a bird 
new to me, and although wet through (the storm had 
by this time begun), my feelings were in the seventh 
heaven of happiness. Wright's first words were: ** Mr. 
Hasbrouck, I’ve sliot a yaller-headed peckerwood.” 
“ Have you?’ replied I. ‘ Let me see it.” (Foras yet 
the possibility of finding MW. aurifrons had never en- 
— my head.) He brought it, and awaited my 
reply. 

Vhen one has started out with a particular aim in 
view, searched long and diligently for that which is de- 
sired, and has met with repeated failures and discour- 
agements, and at length, utterly disheartened, is read 
to abandon everything, what feelings of emotion thrill 
him as he at length holds within his grasp that for 
which he has so long striven in vain; what rare joy 
throbs every pulse as he looks on that which until now 
has ever been beyond his reach, and for which he 
would have given his very all to possess ! 

It was with some such feelings that I stood silent for 
awhile, gazing on the first specimen of the golden- 
fronted woodpecker I had ever seen—beautiful I had 
had no doubt it was, but it had never occurred to me 
that nature could be so extremely tasty in the arrange- 
ment of her colors. The wood duck is handsome, but 
too gaudy ; the nonpareil is gorgeous certainly in his 
mantle of green. yellow, blue, and red, but his colors 
are thrown together without that harmony of contrast 
so much admired; while the Baltimore oriole and scarlet 
tanager, although harmoniously dressed, still lack a cer- 
tain something to set off as it were their otherwise 
faultless attire. 

It was a female I held, although I did not know it at 
the time, and subsequently, on making the discovery, 
my speculations and final decision as to the appearance 
of the male shot very wide of the mark when I came to 
possess one. I asked my driver the particulars of the 
capture, and on learning that he had seen several 
others, was more than anxious that the norther should 
continue another day. Fortune in this respect favored 
me, but as bad luck would have it, a severe cold caught 
in the previous day’s wetting prevented my going 
out, and I had to rely upon what Wright could secure. 
In the course of the day he brought me three more— 
two males and one fewale ; and if I was charmed with 
the latter on the previous day, the former cer- 
tainly held me entranced, and the fact that my ill- 
ness prevented me from stirring around the following 
day but increased my chagrin on being amid rare and, 
to me, new birds without being able to observe them 
for myself. I gathered from Wright all that was possi- 
ble concerning them, fully determined to be able to re- 
cognize them should I ever meet them again, and on 
the next morning struck camp and proceeded with my 
duties. Just as we were leaving, the note of a strange 
bird sounded on my ears and with it came the informa- 
tion: * That’s a yaller-headed peckerwood.” I carried 
that sound in my head for days, but it was not until 
four weeks had d by, and I had entered the same 
—- of the country, that I finally had the pleasure of 
See rine and eg 2 the bird myself. I am aware that 
still ta its of the Picide are very much alike in general, 

ll there are some pointsin which this species differs 
te any that has come under my observation, and with 
them a short account of the bird may not come amiss. 











In the first place, the golden-fronted woodpecker is a} 


bird of strictly local i i 
: occurrence. a 
tive, the ’ Unlike his near rela 


in the densest part of the forest and equally as common 
in the clearings, certain sections of the country have de- 
cidedly more attractions for him than others, and the 
boundaries of these, once established, are, to all appear- 
ances, studiously observed. In the single portion of 
Eastland County in which they occur they may be said 
to be fairly abundant, but outside of an area of twenty- 
five square miles, I have searched for them in vain. 
True, I took one early one morning on the banks of the 
South Leon River, five miles from the accustomed 
limits ; but then are there not exceptions to all rules ? 
This tract of country extends from the Circo and 
Brownwood road on the east, beginning at a place 
known as Merrill’s (ten miles south of Circo), in a north- 
easterly direction to the Carbon and Rising Star road, 
a distance of about five miles, thence south toward 
Rising Star, following the road with comparative close- 
ness for about four miles, then back to Merrill’s, forming 
ati irregularly shaped triangular section of country. 
This may at first appear absurd; but when I state that 
I have surveyed entirely around it and through it in 
several directions, and further add that I once spent 
nearly an entire afternoon on one side of a hill without 
success, and on crossing a distance of perhaps a y peed 
of a mile was almost at once in the land of plenty, it must 
be admitted that there are grounds for the above state- 
ments. That the country presents certain peculiar 
characteristics is true, for the timber is entirely oak, ofa 
species known as post oak, and the ground more or less 
thickly covered with ashort, scrubby growth known 
as “shin oak” or “shinnery.” This particular post 
oak region differs from the surrounding country merely 
in that the tops of the trees are nearly all dead (the 


whole country is post oak, Quercus obtusilata, live oak, 
Y. vivens, black jack, Y. nigra, and shinnery), and this 


ms cocaine, and consequently it has become the 





Meopenpes bani Reyes 


is what apparently suits our bird. Perched on the 
topmost sway of some leafless branch, he will sit for 
many minutes silent and motionless, then, with a loud 
rattle, bounds through the air to join a comrade on a 
neighboring tree, or to seek a mealin some decaying 
branch or Knot hole. This habit of perching motionless 
is of itself enough to identify it among others; and 
while both carolinus and aurifrons willfrequently be 
found in the same tree, it is a matter of a moment only 
to separate as it were the two species. Moreover, the lat- 
ter has an appreciably larger bill, and suffering, as he 
does, a moderately close approach, this can be readily 
seen. 

Their note is peculiar, combining the ‘ chup, 
chup,” of carolinus with acertain shrillness and ac- 
cent of their own, while the call note, either flying or 
at rest, is similar to that of the red-headed woodpecker 
(M. erythrocephalus), and at the same time not unlike 
that of the golden-winged woodpecker (Colaptes 
auratus). These notes once learned are readily recog- 
nized, still I can vouch that it takes not alittle practice 
to distinguish between a red head in one tree and the 
golden front in the next, or between a golden front and 
a carolinus where both are on the opposite side of a 
ravine and hidden from view, and I have more than 
once shot the latter even when morally certain it was 
what I wanted. From this it will be seen that they 
resemble largely the red-bellied woodpecker ; differing 
from them in that, where they are red, the former is of 
an elegant gold color, and the head of the male, instead 
of one solid color above, asin carolinus, is divided in- 
to three ; first of which is the ashy gray or ground 
color spread over the entire under parts, with the excep- 
tion of the golden median line ; the nape is of a gorge- 
ous old gold tinged strongly with red and the crown 
surmounted bya patch of crimson; while the nasal 
tufts are of the hue from which the bird derives its 
name. The female differs from her mate in size, being 
smnaller, and lacks the crimson crown patch ; in other 
respects they resemble their near relative. It must 
not be omitted to state that there is a marked dif- 


bellied woodpecker (Melanerpes caro-| ference in size between the two species, the female 


linus), which is found in swamps and on upland ridges, | of the one under discussion being as large and fre- 








quently larger than the male of the other, while the 
male is proportionately of greater size. 

The habitat as given is * valley of the lower Rio 
Grande, southern Texas and eastern Mexico,” and wine 
I think is the most northern record yet published. As 
regards the breeding habits, I am unfortunately vot 
posted ; farmers tell me that they nest the same as the 
others (meaning carolinus), anda hole occupied the 
previous season in a door yard was not to all appear- 
ances to be distinguished. This same farmer com- 
plained that ~y | made themselves nuisances by suck- 
ing the eggs of his poultry, and that he had caught 
them in the act on more than one occasion. I have no 
reason to doubt the old man’s veracity, but I do doubt 
that any of the present family are given to despoiling 
the eggs of other birds. 
COCA. 

A VALUABLE article has recently appeared in the Kew 
Bulletin on the history of coca, a remarkable plant, 
which has received so much attention of late years. 
The anesthetic qualities of cocaine, one of the alka- 
loids contained in it, are well known, as are also coca 
wine and other preparations of its leaves. Three hun- 
dred years ago, a Spanish traveler botanist wrote a de- 
scription of the properties which it possessed, and the 
uses to Which it was put by the South American In- 
dians. It appears that the Indians chewed a paste 
which was made from the leaves, for the purpose of re- 
moving hunger and thirst and for instilling sufficient 
nervous and bodily vigor into the system to enable 
them to undergo an extraordinary amount of fatigue. 
At the ——< time the plant is extensively cultivat- 
ed in the Andes of the Argentine Republic, Bolivia, 
Peru, Ecuador, and New Grenada, the head center 
being at La Paz,in Bolivia, and almost the whole of 
the produce is consumed in South America. 

It succeeds best in the mild, but very moist, climate 
of the lower mountains, at an elevation between 2,000 
feet and 5,000 feet above the level of the sea, and the 
eare and cultivation which are necessary for the growth 
of tea and coffee are required. It is a leaf crop, and in 
favorable localities two or three crops may be gathered 
in the year; but, differing from tea, the largest and 
most matured leaves are sought, as they contain most 
of the alkaloids which render them a marketable pro- 
duct. The leaves, when unbroken, are of a fine green 
color, and possess a delicate, agreeable, and somewhat, 
aromatic odor, which has been compared to the com- 
bined odor of hay and chocolate. Since the discov- 
ery of its anesthetic properties, the demand for ex- 
port in South America has increased ; but it has been 
noticed that during transit to this country there is a 
distinct Joss in the alkaloids generally, as well as in 
ractice 
to extract the alkaloids from the leaves in South Amer- 
ica, and export a crude preparation, which is largely 
taken up by manufacturers of cocaine. 


ScIENTIFIC agriculture, according to a recently is- 
sued consular report, is almost unknown in Colombia. 
The country has an area of 520,000 square miles, a popu- 
lation of 3,000,000 only, and embraces a great variety 
of climate and soil. At present there is only one steam 
thrashing machine in the country and about fifteen 
worked by mule power, most of them manufactured 
by Wallis & Stevens. Basingstoke. The foreign plows 
in use are also most of them English, made by J. & F. 
Howard and Ransome, Sims & Jefferies. But lately 
American wooden plows have found a readier sale, on 
account of smaller cost of their transport. The plow 
in general use is a most antiquated and defective ma- 
chine, which just scratches the ground to a deph of five 
or six inches, without turning it over. The ground re- 
quires to be carefully hoed after the use of these plows, 
and even so remains in a very insufficiently prepared 
condition. 

The American aloe (Agave Americana), called 
“ figue” in this country, though a wild rather than a 
cultivated plant, is of great importance on account of 
the numerous purposes for which its fiber is used. It 
grows wild in all climates and soils from the sea level 
to 10,000 feet. Most of the hedges are formed of it in 
many parts of the country, and it is planted here and 
there on waste patches of land in the districts where 
the industry of extracting the fiber is chiefly carried 
on, but the wild plants are nearly sufficient for the de- 
mand. The leaves are picked eff one by one when 
they have arrived at the proper age, but generally not 
till after the plant has produced its flower stem ; soon 
after that the plant dies, and is replaced by another 
grown from ashoot. The mode of extracting the fiber 
is very slow and laborious. The leaves are soaked in 
water and then beaten with sticks or mallets on a 
board or smooth stone, and the fiber picked out by 
hand with the aid of a knife. A skilled and practiced 
laborer can only produce some 10 Ib. of fiber a day 
by this method. A simple, easily worked, and, above 
all, a cheap machine, not too heavy to be carried over 
mountain roads, in pieces at least, would be of great 
service, and would largely increase the production. 
The number of plants now grown is limited by the ca- 
pacity of the people to extract the fiber ; any quantity 
could be planted without cost or labor; and if such a 
machine were introduced as they could afford to buy 
and easily learn to use, the prices of all articles made 
of the fiber could be considerably reduced. The chief 
uses of figue fiber in Colombia are in the manufacture 
of the “ alpargates,” or sandals, used in place of boots, 
shoes, and stockings by a large proportion of the poorer 
classes—perhaps one-half of the people—for sacks, for 
ropes, girths, pack saddles, and other mule furniture, 
which is a large item in a country where all transport 
is by mule-back, and for numerous other purposes. 
have seen such widely different estimates of the value 
of the articles manufactured, ranging from $10,000,000 
to $30,000,000 yearly, that it is impossible to form an 
accurate opinion on the subject ; but taking the lowest 
figures, which are probably nearer to the truth, the 
industry would still be one of the most important in 
Colombia. No other part of the plant than the fiber 
is used ; the Mexican drink ** pulque,” made from the 
same plant, is unknown here. The fiber of a species of 
Furcrea, called “ pita” in this country, is also used. 
It is finer and stronger than that of the figue, and is 
used chiefly for nets, hammocks, and other articles re- 
quiring great strength. Its production is very limited. 
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JANDIN’S HYDRO-PNEUMATIC DREDGER, 


At Anse, in the Saone, some experiments have just 
been made witha dredger of a new system combined | 
with a forcing and conveying apparatus carried upon a 
raft 1,000 feet in length. This dredger, which was de- 
vised by Mr. Jandin, an engineer of Lyons, and con- 
structed for the port of Uleaborg, Finland, is designed 


for excavating a canal 20 ft. in depth from the city of | 
Uleaborg to the Gulf of Bothnia, in the mouth of the} 


river Ulea, where the depth of water has been reduced 
to about 13 ft. by accumulations of sand. 

Figs. 1 and 2 represent the temporary installation of 
the machines upon a canal boat, and the conveyor es- 
tablished upon a raft fora length of 39 ft., and upon 
land for the rest of the length of 1,000 ft. 


The apparatus consists of a hydro-pneumatic dredg- | 


ing pipe, which raises the mixture of water and ex 
cavated materia! and empties it into a large cylindrical 


| of suction is remarkable. At the spot where work is 
being carried on upon the pneumatic foundations of the 
| Morand bridge upon the Rhone, where a dredger of 
this system is employed, it dredged in 38 ft. of water a 
| bundle of chains 14 in. in diameter and weighing 
110 pounds, the height it was raised above water being 
about 10 ft. This apparatus, which is 10 in. in diameter, 
is actuated by a compressor, which takes in 6,100 cubic 
inches of air per second and is situated at 150 yards 
from the pier where the dredging is going on. 
| The forcing apparatus, which is a cylindrical reser- 
| voir ten feet in diameter and twenty-two in length, 
with convex ends, and having a capacity of 176 cubic 
| feet, receives the mixture of water and material. The 
ij escapes through an opening above surmounted by 
an open dome, upon the side of which there is a waste 
pipe. When the reservoir is full and the water is mak- 
| ing its escape through the waste pipe, a single external 
‘lever, maneuvered by the chief dredgeman, closes 











Fie. 1.—HYDRO-PNEUMATIC 


reservoir which constitutes the forcing apparatus, 
dredging pipe, the orifice of which rests constantly upon 
the bottom, forms the axis ofa rigid frame which is 
guided vertically by the sides of a well at the extremity 
of the boat. Its upper part is connected with a hori 
zontal pipe which enters the reservoir through a flexi- 
ble elbow. Near the lower orifice of the dredging pipe 
there is arranged an annular injector, which introduces 
compressed air upwardly into the pipe. This injection 
of air produces a suction, while, at the same time, it 
forms in the pipe a mixture of air, water, and material 
carried along by the water—a mixture whose density is 
less than that of the water. It is easily conceived that, 
with a given depth of water, it is possible, with the co- 
efficients furnished by experiment, to calculate the 
volume of air necessary to make the external charge 
upon the orifice greater than the weight of the column 
of the mixture ascending above the level of the water 
to a fixed height 

The principal advantage of this system is that there 
is no obstruction possible, as the orifice presents a pas- 
sage that is smaller than the constant section of the 
pipe, and no parts in motion arein contact with the 
excavated material. In this way there are avoided two 
of the inconveniences of pumps’ applied to dredging, 
and which cause frequent stoppages and necessitate 
costly repairs. 

Jets of compressed air, arranged around the orifice 
and directed against the earth, disintegrate the latter, 
and increase the proportion of the material carried 
along by the velocity of the water—a proportion which, 
in ordinary depths of 20 or 25 ft., 
sand, 25 per cent. of the volume of water. 

Ia the first trials of the apparatus, made below the 
Saint Rambert dam, upon a bottom formed by very 
large pebbles, we saw stones of from 25 to 35 pounds 
dredged from depths of from 13 to 16 ft. The power 





Fie. 2.—HYDRO-PNEUMATIC 


DREDGER, WITH CON 


The! valves that in turn close internally 


reaches, as regards | 


YVEYOR. 


the orifice of the 
dredging pipe, and open the air port, and at the same 
time reverse, through three-way cocks, a current of 
compressed air, which is then forced through distinct 
pipes into the reservoir and led to injection tubes 
properly spaced in the lower part of the reservoir. 
The effect of the jets of compressed air, formed under 
the mass of earth and water, is to lift the material 
while mixing it with water and throwing it, as if by 
successive shovelfuls, toward the orifice situated at 
the lowest point of the excavation. 

The air traverses the mass of water and material (the 
bubbling of which, rendered very noisy by the clash- 
ing of stones against the sides, is heard externally ) and 
flows to the upper part of the reservoir, where is es- 
tablished the pressure corresponding to the Gistance 
and height to which the material is forced. 

The total time taken to force to a distance of 1,000 
feet is six minutes, two of which are consumed in the 
passage through the conduit. The end of the tubing | 
is worked by the escape, at the end of the conduit, of a 
wheat-sheaf jet of water and air projected through an | 
explosion to 48 feet from the orifice, the conduit re- | 
maining empty and being cleaned out by this final | 
action of the air. At the same time, the automatic | 
valve that closes the upper orifice of the reservoir opens 
by its own weight. The lever that works the cocks is 
then reversed, ‘and the air is sent to the dredging pipe, 
and another filling at once occurs. 

Thus the dredging and forcing oecur successively by 
periods of from 5 to 6 minutes, the boat remaining im- 
movable during the foreing period. 

In the trials on the shore, the shifting of the boat 
was easily effected by hand windlasses, but the new 
104 foot iron boat carries upon its deck four windlasses 
actuated by a vertical steam engine. 

As may be seen, this system is specially adapted to 














DREDGER, WITH CONVEYOR, 


the forcing of the dredged m: material to a great distance, 
or to elevating it upon the bank to considerable 
heights, for the pressure at the beginning of the con- 
duit may easily reach three atmospheres, which would 
effect an elevation to ninety-five feet—a height that ex- 
ceeds the ordinary conditions. 





NCTION OF THE CONVEYOR WITH 
FORCING APPARATUS. 


3.—JU 
THE 


Fig. 


When the material is to be forced to a short distance 
(as will be the case at Uleaborg fora certain length of 
the canal), as it can be emptied behind a jetty, the sys- 
tem may be so arranged that the dredging and forcing 
may be effected continuously and simultaneously. 
The dredging pipe (Fig. 3) is then prolonged directly 
by the floating conveyor, to which it is attached by a 
flexible metallic elbow. 





OF ‘TED 


CON 


THE 
YDUIT. 


Fie. 4.—DETAILS JANDIN JOIN 


The distance of the carriage depends upon the depth 
i water that gives the charge at the beginning of the 

jipe. It results from experiments that, for ordinary 
depths of dredging, direct hydro-pneumatie carriage 
can, in fact, be effected only to limited but generally 
sufficient distances. 

The compressor has double horizontal cylinders, and 
is actuated directly by two compound steam cylinders, 








THE 


5 AND 6.—DETAILS 
JOINTED CONDUIT. 


FIaes. OF 


with variable expansion by hand in the small cylinder 
and fixed introduction in the large one, with condenser. 
The advantage of this arrangement is that, since the 
expansion is effected successively in the two steam 
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evlinders, the stress upon the pistons varies within 
quite narrow limits. This better responds to the con- 
ditions of the work of compression, as the maximum 
stress is produced in the compressing cylinders during 
the period of forcing the excavated material. 

The earrier or conveyor consists of two iron plate 
pipes with Jandin joints of steel rings and rubber 
washers, secured with conical pins. Here and there 
are arranged flexible joints, which are likewise employ- 
ed for the jointing of the dredge pipe and the connecting 
of the floating conveyor with the forcing apparatus 
earried by the boat (Figs. 2 and 3). This new system 
seems to Offer a fit solution of the question of the joints 
necessary for movable conduits for the carriage of 
excavated material. 

One of the first systems patented by Mr. Jandin con- 
sists (Fig. 4) of short cast or plate iron cylinders set 
into one another at angles varying up to 15°. These 
cylinders are connected by external stiff, jointed rods 
that resist the accidental extension or compression of 
the pipes. 

The joints of the cylinders are rendered tight by 
slipping a flexible rubber collar over them. The two 
extremities ot the collar are strongly secured, and the 
collar is spirally wound with a strip of canvas in order 
to resist the internal pressure. As the junction axes 
are very near the point of contact, the internal pres- 
sures are almost completely balanced with respect to 
them, so that the connecting rods are capable of op- 
erating under pressure with a very feeble stress, tend- 
ing to straighten out the system of joints. The figure 
shows the arrangement of the latter as employed on 
the hydro-pneumatic dredger of the port of Manilia. 
They are eight inches in diameter. 

Another system, due to Mr. P. Bony, has been adopt- 
ed for the Uleaborg dredger, and is a notable improve- 
ment upon the preceding. It is shown in Figs. 5 and 6. 
Here, the external junction axes pass through the cen- 
ter of a sphere, one of the zones of which forms the sur- 
face of contact with a feeble play between the two ele- 
ments. There results from this a complete equilibrium 
of the internal pressures with respect to the axis. The 
joints are made tight by leather applied to the spherical 
part, which is turned and is protected from contact 
with the excavated material by a metallic guard in con- 
tact with a small circle of the sphere. 

The connecting pieces of the two elements are set into 
one of the latter and jointed with the axis carried by 
the other. It results from this that the difference of 
the internal and external pressures upon the spherical 
part in the plane of the curvature are distributed by 
these rigid pieces over the external pivots, and thus 
oppose but a slight resistance to rotation.—Abstract 
from Le Genie Civil. 





THE LIGHT DRAUGHT STEAMER BURMA. 


WE give an engraving of the Burma, a steel paddle 
steamer, a very good model of which was exhibited at 
the Glasgow exhibition. She was built by Messrs. R. 
Duncan & Co., of Port Glasgow, and engined by Messrs. 
Rankin & Blackmore, of Greenock. This vessel was 
constructed to the order of the Irrawaddy Flotilla Co., 
limited, of Rangoon; and being built for river service 
is of very light scantling, so as to insure shallow 
draught. The following are the registered dimensions : 
Length, 249°9 ft. ; breadth, 30°1 ft. ; depth of hold, 8°85 
ft. The tonnage is 476°31 tons gross, and 345°37 net 
register. There isalight awning deck supported by 
stanchions, above which there is a galvanized sheet iron 
roof. To strengthen the light, shallow hull there are 
two longitudinal girders under deck. running to within 
37 ft. of the stem and 32 ft. of the stern. These girders 
stand 2 ft. above the deck at amidships, and are gradu- 
ally curved downward toward the ends, finishing at a 
height of 6 in. above the top of the floors. The vessel 
is fitted with accommodation galleys, etc., for Euro- 
peans and natives. The engines, which, as stated, are 
by Rankin & Blackmore, are of the compound, jet- 
condensing, direct-acting, diagonal type of paddle- 
wheel engines. 

The cylinders are 34 in. and 57 in. and the stroke is 
54in. The paddles have feathering floats. Steam is 
supplied by two steel boilers 9 ft. 8 in. long by 12 ft. 4 
in. in diameter, having a heating surface of 2,900 square 
feet. The working pressure is 80 lb. to the square inch. 
The Irrawaddy Flotilla Co. have a large fleet of steam- 


se 
— —— aa me A ME 





PROPELLER FOR PLEASURE BOATS. 


epochs to render the navigation of pleasure boats 
upon our rivers accessible to all, and especially to those 
whose want of strength and practice renders the use of 
oars too fatiguing or even impossible. 

Although the solution of the question has already 








lo’ with a a ge | rod, AM, joining the lever, AB, 
| with a crank, Mw, It 
NuMEROUS attempts have been made at various | 


L is the rotary motion around its 
center, #, given by the lever, AB, to this crank that 
transforms the various angular motions of the levers so 
that, as a final analysis, the extremity, P, of the paddle 
describes the curve, Pafy, composed of two distinct 
parts, a6y and yPa. 

The effectively useful part of this curve (afy) is 





Fie. 1.—NEW PROPELLER FOR PLEASURE BOATS. 


been presented in many shapes, we have thought 
that it would be interesting to make known to our 
readers a new type of propeller devised and construct- 
ed by Mr. E. Pombas, a mechanic of Reims. Fig. 1, 
taken froma photograph, permits of the arrangement 
being at once understood. The apparatus consists in 
principle of a sort of paddle hanging vertically at the 
stern of the boat, and which a series of levers, properly 
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Fig. 2.—DIAGRAM OF THE PROPELLER. 


arranged, connects with two vertical rods placed with- 
in the boat and movable around a horizontal axis. 
The person who maneuvers the apparatus seats him- 
self between the two rods, seizes one with each hand, 
and, giving his body, and especially his arms, a to 
and fro motion, as if he were rowing, communicates to 
the paddle, actuated by the levers and cranks, an 
oscillatory motion rising and descending in a vertical 
plane. 

The diagram in Fig. 2 very clearly shows how things 





submerged, that is to say, during this time the paddle 
is pushing against the water and making tie boat ad- 
vance. The useless part, on the contrary, that which 
the paddle describes in returning toits starting point 
(y Pa), is high and dry, that is to say, during this time 
the paddle is not touching the water. 

The return is therefore very gentle, since it occurs in 
a medium without appreciable resistance—the air. 
Moreover, a handwheel keyed upun the shaft of the 
crank, Ma, so facilitates the motion that the paddle 
returns of itself to its starting point. The stress devel- 
oped, therefore, is thus always directly and wholly 
utilized for making the boat move forward. 

The operation of the propeller, as may be seen, 
imitates that of a pair of ordinary oars. Its useful ef- 
fect should be at least equal, all a being equal. for it 

resents, in addition, the advantage of 2 simple, non- 

atiguing maneuver, which, moreover, is heathtul to the 
same degree as that with the use of oars, and which 
necessitates no special practice. 

We shall further remark that the entire light frame 
that supports the paddle and all the levers necessary, 
along with the operator’s seat, is keyed upon the verti- 
cal rod that serves as an axis of rotation to the rudder ; 
so that an insignificant stress of the loins upon one leg 
or the other, to the right or left, causes the entire 
frame, and consequently the rudder, to deviate in one 
direction or the other. The direction is thus always 
better assured by the person who performs the fune- 
tions of an oarsman than by the alternate play of two 
oars. 

It is easy to conceive that, instead of placing the pro- 
peller at the stern, it might be arranged in each side of 
the boat. 

There would thus doubtless be obtained a little 
greater speed, but, as the width of the boat would be 
very sensibly increased, it would become impossible to 
enter certain narrow passages. Placed at the stern, on 
the contrary, the propeller leaves every facility in this 
regard, and this may offer great advantages in certain 
local conditions. 

It is preferable to mount the propeller upon a very 
stable boat, one with a flat bottom, for example. Un- 
der such conditions, it is possible fora woman ora 
child to perform the functions of an oarsman and steers- 
man very conveniently and without fatigue. In regu- 
lar daily practice, a man can, according to Mr. Pombas, 
obtain a speed of 344 miles an hour. 
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ers of this class for towing their cargo barges between 
Rangoon and Mandalay, while the vessels at the same 
time carry passengers and light freights. Each steamer 
takes two barges in tow alongside. The usual up-river 


trip takes about five days, while the down-river run is 
done in two days.—Engineering. 
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LIGHT DRAUGHT STEAMER BURMA, IRRAWADDY FLOTILLA COMPANY, LIMITED. 


work and what is the form of the curve described by 
the paddle in its motion. 
person in the boat is transwitted through the horizon- 
tal rod, TT’, to the lever, AB, which is movable around 
a fixed point of the frame,O. Through the lever, BC, 
the motion is transmitted to the paddle, CP, jointed at 


The stress exerted by the| as a propeller for boats, the inventor has devi 
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ddle 
, upon 
the same principle, a hydraulic motor of special na- 
ture, which, directly and without necessary labors, 
utilizes the velocity of the current of any river. This 
important question, as well known, is always the order 


In addition to his arrangement of a jointed 
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of the day, and has already given rise to some interest- 
ing experiments. Those undertaken by Mr. Pombas 
with his extensible and reversible paddle lhydromotor 
are not yet complete enough to allow us to give, with 
details, the apparatus that he has constructed. How- 
ever, we can very readily conceive, in principle, that 
if the current bears against the paddle, things will 
occur in an order exactly the reverse of that which 
we have pee: and that the paddle, the motive 
element, will consequently give rise (thanks to a series 
of opposite transformations) to a rotary motion utiliza- 
ble through belts and gearings. 

The power of the motor evidently depends upon the 
strength of the current, on the purchase of each paddle 
on the water (surface of the paddle by length of the 
eurve, ay), and upon the number of paddles ; whence 
a whole series of special arrangements that it is easy 
to imagine,—La Nature. 


(Continued from SurrpLement, No. 687, page 10972.) 
SIBLEY COLLEGE LECTURES.—1888-89. 


THE CORNELL UNIVERSITY NON-RESIDENT LEC- 
TURERS IN MECHANICAL ENGINEERING. 


Il.—TakK GOVERNING PROPORTIONS OF STKAM 
BoILERs. 


EMERY, Ph.D., of New York. 


BY 


E 


Ir is believed that the results obtained with the 
boilers exhibited at the Centennial Exhibition, which 
include varieties of several known types, may be ex- 
plained in every instance upon the foregoing princi- 
ples, and, as a matter of instruction, this will be 
attempted at this time, though, of course, without 
reference to the names of the parties interested. 

@ first, however, examine the drawings of various 
marine boilers and of an ordinary land boiler, the 
illustrations for which have, by consent of your 
worthy director, Prof. Thurston, been taken from his 
valuable work on steam boilers. Fig. 6 shows a front 


By CHAS 





Fra. 6. 


Fig. 6A. 


elevation, partly in section, and Fig. 6A a longitudinal 
section of the type of boiler used in the experiments 
upon which the curve was chiefly based. It is what is 
known in the navy as the Martin boiler. The products 
of combustion pass directly from the fire to a back 
connection or combustion chamber, thence to the up- 
take at the front between rows of small vertical brass 
tubes. As will be seen, the products of combustion 
travel directly across the heating surfaces of the tubes, 
a condition found in practice to be best conducive to 
efficiency. The water circulation is also very perfect, 
as the water from above the furnace rises directly up- 
ward through the vertical tubes, and the water spaces 
either side of the tube sections and furnaces furnish 
auple area for the return of the water afver the steam 
has become disengaged at the surface. In such a boiler 
it is possible to make the spaces between the tubes so 
large that the principal current of the gases will only 
move along the top tube sheet and heat the upper por- 
tions of the tubes; but by contracting the space be- 
tween the tubes and arranging them in rows, slightly 
zigzag in the direction of the flow of gases, but so that 
the direct projected opening is equal to one-eighth of 
the grate, itis found that the gases flow nearly uni- 
formly through all parts of the spaces between the 
tubes, making all the surface efficient. It will be 
seen how readily the experiments in reducing the heat- 
. ing surface were made with this particular kind of 
boiler. Rows of tubes were simply cut out at front or 
rear and the openings plugged. This did not alter the 
area for draught between the tubes, though, of course, 
the resistance was reduced by the shorter length of 
passage the gases were required to take. 
Fig. 7 shows a cross section of a horizontal tubular 





marine boiler, corresponding in appearance to the 
marine boiler shown. In this case the water circu- 
lates around the tubes, and the gases pass through 
them to the uptake. Heating surface along which 
the products of combustion pass longitudinally, as in 
fire tubes, is not as efficient as when the flames im- 
pinge against water tubes, either vertical or inclined, 
and used in connection with drums and pipes so as to 
secure circulation, and for this reason the second curve, 
P, on the diagrams which have been shown, is lower 
than the maximum one, O, based on the experiments 
with the water tube boiler. It is also more difficult in 
boilers of the horizontal tubular type to obtain precise- 
ly the desired proportions, though it is possible to 
keep the cross area for draught down, so that the gases 
will be forced to circulate nearly uniformly by using 
tubes of small diameter. As such tubes choke readil 
when using soft coal, and on long voyages even wit 
hard coal, it is customary in the merchant service, where 
the space can be arranged differently than in wen 
of war, to use boilers of the flue and return tubular 
type shown in Fig, 8. In this case the flames from the 
fuel first pass through flues in the lower part of the 
boiler to a back connection, then through tubes to the 
} amy the upper part of which is generally surround- 
by an annular drum to increase the steam space, 
called a steam chimney. In such boilers the proper 
area can be secured by selecting tubes of proper size, 


sufficient to secure the proper relation of heating sur- 
face. 








The ordinary cylinder tubular land boiler shown in 
Figs. 9 and 10 has similar features of arrangement 
and operation to the marine boilers above explained, 
though the fire here passes underneath the cylindrical 
shell, and enters horizontal tubes in the same from the 
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rear and escapes at the front, from which it frequently 
passes directly to the chimney, though in many cases 
it is carried over the top of the boiler, as shown in the 
illustration. Itis perfectly possible to proportion these 
boilers to secure maximum efficiency. As explained 
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than is desirable for economy, so as to secure increased 
power. 

The next boiler presented, Fig. 11, is what is known 
as the Herreshoff coi! boiler. By careful construction 
this boiler has shown remarkable econowy for the ex- 
tent of heating surface it contains. 
ing surface is exposed to direct radiation from the fire, 
and in practice the upper coils are placed so close 
together that a considerable portion of the heat is 
forced to find its way out between the side coils, so 
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that the distribution of heat over the surface is quite 
satisfactory. Mr. Isherwood’s experiments with one of 
these boilers on the steamer Siesta showed 11°399 units 
of evaporation per pound of combustible, with a rate 
of combustion of 0°46 pound of combustible per square 
foot of heating surface per hour, which is 93°5 per cent. 
of the results shown by carve,O, representing the maxi- 


ed results most nearly corresponding to the curve, O, 
is shown in Figs. 12 and 13, but even this only shows 
92-1 per cent. practical ——— compared with curve, 
O, indicating, in connection with other performances to 
be stated, that a reduction of 10 to 15 per cent. is inevi- 
table with customary management. The results with 
this boiler show that it is not so necessary to restrict 
the areas through which the gases pass as it is to pro- 
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duce uniform resistance over the heating surfaces. It 
will be seen by reference to the drawing that the heat- 
ing surface is disposed in the form of vertical tapered 
tubes running across a large tube in continuation of 
the furnaces. The shape of the tubes not only permits 
free circulation of the water, but also slightly increases 
the resistance at the tops of the horizontal flues, so that 
the gases are forced to move also at the bottom and the 
flow through the entire section is approximately equal- 
ized. The transverse tubes continually break up the 
current, and the intermediate spaces allow free oppor- 
tunity for equalization of pressure and complete com- 
bustion. The same action as to pressure and resistance 





takes place in the water tnbe boiler when the tubes 
are staggered so as to require the heated gases to take 
a tortuous course. In boilers of the land type pre- 
viously shown, the Jower surface of the boiler is efficient 
heating surface, as the gases by their gravity tend to 
rise against it; but in all cases except in contracted 
tubes, the heating surface underneath the stream of 
gases is not very efficient, as the gases rise away from it. 

The boiler shown in Figs. 14and 15 is Jikean ordinary 
cylindrical tubular boiler, except that additional heat- 
ing surface is placed alongside of the furnace, with a 
view, as it is claimed, of utilizing the heat which is 
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radiated to the inclosing walls. A slight consideration 
of the principles hereinbefore discussed will show that 
unless the walls are so thin or defective that the heat 
is really carried away, it must pass on and be utilized 
in the tubes, and the only effect of putting the tubes 





hereafter, they are frequently made with tubes larger | 
whole in relation to the amount of coal consumed. 


Much of the heat- | 





mum practical efficiency as previously stated, when 





and when large sizes are used, the length can be made 





the rate of combustion is considered. | 
The boiler which, at the Centennial Exhibition, show- 


into the furnace is to increase the heating surface in 
the boiler, and such surface must be considered as a 
If 
more coal be burned by increased Ccraught, the addi- 
tional heating surface will increase the power of the 
boiler with the same economy as before. If less coal 
be burned, the additional heating surface will simply 
produce economy within certain limits; for the com- 
bustion can be reduced so low that the fire cannot 
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be properly taken care of. This boiler, in practice, 
actually gave results so high that they were question- 
ed, but they were not quite as high, considering the 
rate of combustion, as some of the other boilers, show- 
ing only 90°6 per cent. practical efficiency compared 
with curve, O. 

Another similar boiler shown in Fig. 16, differing only 
from the ordinary cylindrical tubular boiler in that 





Fig. 16. 


the flames enter the tubes at the front, pass through 
them to the rear, and are carried back underneath the 
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shell, thence around it to the chimney, is capable of 
being proportioned and operated to secure excellent re- 
sults, and so proved in practice. Still it only gave 89 3 
r cent. practical efficiency on the basis of the experi- 
ments with the naval boiler, of which is due, of 
rse, to the use of horizontal instead of vertical tubes. 
Still the results are about the same as the best of the 
ers. 
ofr. 17 shows a typical boiler of the kind known as 
sectional,boilers, which are rapidly coming into use, 
A water level is maintained in the upper drum, the 
water sinks to the bottom of the inclined tubes through 
the rear connections, then passes upward and later- 
ally through the tubes and is discha mingled with 
steam through the front connections k to the drum 
in. where the steam is released and the circulation 
thus kept up regularly. The circulation in this parti- 
eular form of boiler is excellent, and a fair circulation 
of gases is also secured by arranging cross partitions, 
so that the tubes are crossed three times, as shown in 
the drawing. These boilers are, however, proportioned 
to give high power for the surface, so the economy 
tests showed only 90 per cent. of the results with the 
naval boilers. This is about the same as the best of 
the other boilers, and this form has many collateral 
advantages discussed in general elsewhere. The reason 
it did not give as high results as the naval boilers may 
be explained on the basis that even with large volumes 





of gases passing there are corners in each of the tube 
sections, particularly the first one, through which the 














currents of hot gases are not obliged to pass in order 
to reach the chimney on the line of least resistance. 

Fig. 18 shows a boiler of similar type, in which the 
same principles of the circulation of gases are observed. 
Instead of crossing the tubes three times, but two 
crossings are made, and the number of tubes in depth 
is greatly increased. The practical efficiency in this 
ease is 91°4 per cent., or slightly higher than shown by 
other boilers of this type, which is probably due to the 
fact that the superheating surface caused a slight 
economy, though the amount of surface of this kind 
was not included in this or in any other case, forif it 
had been, it would have caused all boilers with such 
surface to show at a considerable comparative disad- 
vantage. In this particular boiler, as usually con- 
structed, free circulation is not obtained in the tubes, 
and it is claimed that it is not sought. The communi- 
cations between the tube sections are through com- 
paratively smali openings, so that instead of large 
volumes of water passing through the same to the 
drum, there is room only for the steam to pass. Curi- 


Yj 
Ws 


Fie. 18. 























ously enough, this restricted circulation operates satis- 
factorily in many cases. The principle is doubtless the 
Same as obtains in the operation of many locomotive 
boilers, where the tubes almost entirely fill the lower 
part of the shell, particularly such as are used in the 
torpedo boats abroad, where the whole mass of water 
between the tubes must be in a froth, though but little 
water is lifted, for the reason that there is no opportu- 
nity for a down current, and the steam finds its way 
through the froth to the surface. Considerable loss of 
efficiency should be expected, under such circumstances, 
compared with what would be obtained with the 
sale surface if the water had free opportunity to cir- 
culate and disengage its steam at the surface as in or- 
dinary forms of boilers. The objection to this system, 
particularly with large tubes, is that the quiescent 
point where sediment deposits seems toe come within 
the tubes themselves, and this fact has eaused trouble | 
In some Cases, 

Vig. 19 represents a similar boiler of the water 
tube type, in which, however, the distribution of the 
gases over the surfaces was evidently defective, as only 





83'7 per cent. practical efficiency was obtained. 


Fig. 20 represents still another boiler of this same 
general type, but it was not properly proportioned, 
as it showed only 82°9 per cent. practical efficiency. 
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Fig. 21 represents a boiler with the same general 
method of operation, though the water and steam are 
contained in globes of cast iron, held together by 








bolts. These boilers give good practical results, but it 
is apparently difficult to distribute the gases equably 
about the mass of tubes, so as to make all parts of the 
surface equally efficient. The practical efficiency was 
84°7 per cent. ; ‘ 
Figs. 22 and 23 represent a type of boilers with 
pendent tubes, in which the water is contained in ver- 
tica! tubes with their lower ends closed, circulating 
tubes being provided inside. These tubes are known 
as Field tubes, and can be disposed to secure economy. 
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Fig. 23. 
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In this particular case the spaces between the tubes 


appear to have been so large that the gases found 


their way freely to the chimney between few of them, 
and the result was a practical efficiency of only 85°9 per 
cent. 

Figs. 24 and 25 represent a curious boiler, with in- 
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clined tubes each side of the furnace connecting lower 
and + drums. Attempts have here been made to 
carry ti 


gases up and through one section of tubes 





Fig. 20. 


and down and through another on correct principles 
Still the proportions were defective, as the practical 
efficiency was only 89°1 per cent., which, though about 
the same as the best, did not warrant such a peculiar 
construction. 

Fig. 26 represents a vertical pot or boiler with side 
tubes connected in the form of loops from the bottom 
to the top of the shell. Very excellent circulation in 
the tubes is secured in this way. There are numbers 
of boilers of this general kind. In a prominent one 
the tubes run spirally from the bottom of the boiler to 
near the top, and in another, called distinctively the 
“ Porcupine ” boiler, short tubes simply protrude radi- 
ally from the shell. ‘The difficulty with all these 
boilers is that with tubes of parallel section, as is neces- 
sary, of which the whole or part run radially from the 
shell, the spaces near the casing are always wider than 
near the shell, so that the line of least resistance is 
along the casing directly to the chimney, and all the 
surface is not effective. Various expedients have been 
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tried to overcome these difficulties, and some of these 
boilers are really giving efficient results. The ‘‘ Porcu- 
pine” form offers great facilities of construction and 
repair, as the tubes are made of such length that they 
may be cut out from the inside of the drum, and an- 
other replaced in the same way without disturbing the 
rest of the boiler. Of course the amount of circulation 
which can take place in short horizontal tubes of this 
kind is limited, but considerable power is available 
within the limit. So far as known, no boiler of this 
general type shows heating surface as efficient as is 
shown by the carve. The one illustrated gave only 
77°8 per cent. practical efficiency compared with the 
naval tests. 

The boiler shown in Figs. 27 and 28, also tested at 
the exhibition, is of the marine type, with three hori- 
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Fig. 27. Fie. 28, 


zontal rows of tubes, one above the other ; two in the 
water space and one in the steam space. This boiler 
showed a fair distribution of the gases. though the 
draught area was large. The result was 4° per cent. 
practical efficiency. 

Figs. 29 and 30 show a boiler made up of cast iron 
sections, arranged transversely and connected at top 
and bottom : each section being provided with open- 
ings arranged in line with each other, so as to imitate 
in some respects the arrangement of the tubes in an 
ordinary boiler. Undoubtedly this boiler could have 
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been proportioned to obtain fair efficiency, but that! 
the draught areas were altogether too large and the gases 
did not necessarily pass over much of the surface is| 
shown by the fact that the practical efficiency was only | 
74°6 per cent. | 
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Fig. 31 shows a peculiar boiler. It consisted of a| 
horizontal shell continuously rotated on hollow trun- 
nions over a fire. The gases entered a first section of 
tubes in a jog at one end from a side connection and were 
acon through central tubes to a chimney at the 
saine end at which they entered. Rotation secured 
unquestionable circulation of the water, and doubtless 
such a boiler could be proportioned to give excellent | 











Fig. 31. 


results provided the leakages between the several pas 
sages could be practically prevented. Either leakage 

occurred in this particular case or there was some diffi- 

culty in the proportions, as the practical efficiency was 

only 83°7 per cent. 

We are now prepared to re-examine the original 
curve in connection with general rewarks on the sub- 
ject of boiler proportions. Land boilers are ordinarily 
operated between the limits of 0°25 to 0°4 pound of 
combustible per square foot of heating surface. Marine | 
boilers are generally worked up to between 0°4 and 0°6 
pound on same basis, or to between 13 and 17 pounds 
of coal per square foot of grate. In ordinary land 
boilers it is customary to provide a draught area } to 
} of the grate and sometimes more. Plain cylinder 
boilers frequently do not have more than 11 square feet 
of heating surface per square foot of grate, and yet will 
evaporate 7 pounds of water under average conditions, 
as may be ascertained by reducing the quantities in| 
tables to such conditions. Cylindrical boilers with | 
flues have on the average about 18 square feet of heat- | 
ing surface per square foot of grate and will evaporate | 
about 8 pounds of water under fair average conditions. 
Cylindrical tubular boilers, like the drawings shown, 
are variously proportioned so as to have 20, 25, 30, and | 
even as high as 35, and in exceptional cases 45 s« uare | 
feet of heating surface per square foot of grate. With} 
30 feet and upward ‘an evaporation of 9 pounds ean | 
be depended upon under average conditions with good | 
fuel. 

Mr. Isherwood recommends as a good compromise | 
for marine boilers a draught area of 14 of the grate and | 
a heating surface of 25 times the grate. There are| 
plenty of flue boilers running with only 16 to 18 square 
feet of heating surface per square foot of grate, giving 
very satisfactory results on account of the high power 
obtained with a given weight. In cylindrical boilers 
with internal furnaces, sometimes called Scotch boilers, | 
itiscommon to make the draught area zy to } of the 
grate, which enables 17 to 20 pounds of coal to be con- 
sumed per square foot of grate, so that the consump- 
tion per square foot of heating surface is not very dif- 
ferent from that with other boilers. 

In all cases the draught area so far controls the coal 
burning capacity, which is the chief factor in relation 
to the power of a boiler, that the writer bases all his 
ealeulations on the relation of the cross area of tubes 
to the heating surface. One square foot of cross area 
to 200 square feet of heating surface represents the 
typical marine boiler with a fairly free draught and 
good economy, One to 160 or 180 represents a freer 
boiler of less weight, like flue boilers, andyone to 240 a 
boiler which should give good economy where a good 
draught can be secured and all details of design and 
arrangement receive proper attention. 

It iscommon for designers to attempt to secure bet- 
ter economical ‘results by lengthening the tubes or 
otherwise increasing the heating surface without pro 
viding at the same time increased draught to balance | 
the increased resistance. This condition has its proto 
type in other branches of science. A given amount o 
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| which pass through the upper tubes were very much 


| some cases this*was partially remedied by putting fer- 


| feet long, and in torpedo boats 450 horse power has | tions. 
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heating surface disposed in boilers with short tubes is | called a steam chimney. Students of the subject will 
akin to coupling electrically in ‘multiple are,” to the/ find in Mr. Isherw ’s works a full statement of 
extent at least that in the latter case a large current|experiments with superheating apparatus on the 








may be secured with low electro-motive force, and in| Chesapeake Bay steamers Georgeanna and Adelaide, 


the former a large volume of heated gases are con- which showed very important economies, and yet that 
dueted, involving the combustion of a large amount of | apparatus, which consisted of a mass of small tubes in 
coal with a moderate draught. The disposition of the| the uptake, was not replaced when the vessels were 
same heating surface in longer tubes is somewhat like | repaired, and the construction has not been duplicated 
coupling electrically ‘‘in series.” The resistance is in-| elsewhere, for the reason that it involved so much ex- 
creased, and in the latter case the electro-motive force | pense and attendance in the way of repairs that it was 
must be increased, and in the former a stronger draught | not considered advisable. 

secured, either with higher chimney or by the use of a} Later experiments seem to show that there is a gain 
blower. From the lack of forced, or at least an ample/in the use of high air pressures in the ashpits of boil- 
draught, designers have found that the gain due to in-/| ers aay n of the increased volume of air, which 
creasing the heating surface was neutralized by the/|is readily explained on the basis that the air is of 
difficulty in keeping up steam. The general tendency | greater density and more oxygen is supplied with a 
is, therefore, to construct what are called ‘“free”| given volume. Some designers reduce the area of the 
boilers, in which the area of the tubes is made large|smoke pipe by a damper or a grating arranged to 
enough to burn the required amount of coal easily and | partially cover the ends of the tubes, so that a higher 
with ordinary management. This is often conducive | pressure may be maintained in the ashpit to secure the 
to economy, for the reason that men do not have to/result referred to. At the higher steam pressures 
work the fires as hard to secure steam. If, however, | which are, moreover, coming into vogue, the gases are 
sufficient draught be provided, or moderate forced | necessarily discharged at somewhat higher tempera- 
blast, there is no trouble obtaining the full efficiency | tures, and particularly so on steamers, where it is de- 
from boilers designed to secure economy. In ordinary | sired to get the boilers as free as possible, so as to re- 
competition in the market those parties sell most|duce the weight. There are now a number of cases 
boilers who guarantee a certain power for the least | where the waste gases are used to heat the air supplied 
money. There are firms which have found that by | to the ashpits, and in this way utilize a portion of the 
putting in 4 inch tubes in an ordinary land boiler, not | waste heat. This has been tried for ordinary boilers 
over 16 feet in length, they gain in power, or obtain a|and important economy secured, but it involved so 
certain power so much more easily, that they furnish | much in the way of detail and extra attendance that it 
them regularly, and only the coal piles of the users| has never been popular. It is, however, being revived, 
suffer, though not to any very large extent. As will be| particularly in connection with increased pressure 
seen from the figures in naval boilers of natural draught, | in the ashpits before referred to. It has been said that 
it is much better to make them free, so that the maxi-| ‘‘ history repeats itself.” So in mechanical engineering 
mum powercan be obtained and some economy secured |one development modifies another to such an extent 
by simply reducing the rate of combustion at other | that old ideas, which in former times had been deemed 
times, though they are not as economical as they would | impracticable, are being constantly revived, and with 
be if the draught area were kept reduced so that the | modified details, or in new combinations, secure very 
gases were obliged to flow over all the heating surface. | favorable and desirable results. 











In former naval experience it was found that the gases| The foregoing, on but one of the many interesting 
problems in connection with boiler design and con- 
hotter than those in the lower ones, as was ascertained | struction, will give those present an idea of the mag- 
by putting in metals melting at different points. In nitude of the general subject. All that has been told 
i is preliminary to the design itself, which involves not 
rules in the ends of the tubes. The practice of Mr. Isher-| only proper proportions, but the selection of a plan 
wood during the war was to proportion the boilers for| adapted to the work to be done, the adjustment of 
econowy. So a larger number were required, and very | sizes to suit the power required, the disposition of 
much space was occupied in the vessel. available materials to secure proper strength and dura- 
The more general practice has been and still con-| bility, the preparation of detail plans embodying these 
tinues to be in most cases to make the boilers “ free ” as | features, and, finally, all the details of inspection and 
stated in reference to land boilers, though a reaction is | construction to secure a structure such as the designer 
taking place on the basis of designing boilers for| had in mind. A short time since there was no complete 
economy and securing the required power with forced | work on this subject which would enable the student 
draught. Such an arrangement adds complication in| and practical man to design, superintend, or construct 
ordinary practice. So it is a good rule, in designing | boilers as they should be, but the want has been re- 
boilers for competition with others, not to depart| cently supplied by your director, Prof. Thurston, and 
greatly from the proportions or methods of operation | the speaker wishes to add his testimony to the great 
already in use without special authority from the| value of the work. This lecture has attempted to deal 
owners, after telling them that a reasonable economy, | with one branch of the preliminary principles more in 
much more than sufficient to pay the interest on the | detail than could possibly be done in any general trea- 
increased cost, can be obtained even without the use of | tise, and it is hoped that the remarks may add interest 
blowers by putting in boilers with larger heating sur- | to the study of the whole subject with tiie increased 
face and somewhat restricted draught area, and that | facilities now available. 
this will reduce the power of boilers of a certain size so | We close with hearty thanks to all present for their 
that more will be required. The most successful of the | kind and earnest attention. 
sectional boiler makers have had to make — quite _— —_ 
free, so that, while they give fair results, they cannot ‘ nm hr 
be called extraordinary. In compensation, such boilers BRICK STREET PAVEMENTS. 
ean be forced far above their rated capacity, and| ArT the late Memphis meeting of the Nationai Asso- 
therefore give better satisfaction as a general rule | ciation of Brickmakers, a paper on the general subject 
than if proportioned to secure a little economy with | of brick street paving, by Mr. J. J. W. Billingsly, was 
very great reduction in the facility of getting and main- | read, of which the following is an abstract. 
taining steam. Latterly, in this country, the use of brick for paving 
The curves and table are particularly instructive, | streets has been receiving some attention. Sixteen 
also, as showing what can be done in the construction | years ago, at Charleston, W.Va., they put down a few 
of steam boilers of very little weight for temporary use, | squares of brick pavement, which have been subjected 
such as are used in steam fire engines, torpedo boats, | to heavy travel, and we are informed that they have 
and the like. stood the wear well. Since they have tested them they 
Boilers of some of the little steam launches, which do| are generally improving their streets by paving them 
not carry this principle nearly as far as has been shown | with brick. 
by experiment to be practicable, have been called| At Steubenville, O., they have had a test of eight 
phenomenal. One, for instance, the Buzz, developed | years on the principal street of that city. The endur- 
nearly 200 horse power in a mere open launch about 50 | ance so far has exceeded the most sanguine expecta- 
The writer visited Steubenville in May last and 
been obtained from a locomotive boiler only 6 feet 6|examined the street that was first paved, and was 
inches in diameter. As forced draught is used in these | agreeably surprised to see that it looked as though it 
eases, and the boilers contain small tubes to secure a| had been laid only a year or two. The wear of eight 
large amount of heating surface, the results are closely | years was hardly perceptible. 
comparable to those obtained with a railroad locomo-| Fourteen years ago Mr. Heafer, of Bloomington, LIl., 
tive. | laid one square of brick pavement on the west side of 
It has been already stated that for rates of 0°2 and|the Court House. The writer has frequently visited 
08 pound of combustible per square foot of heating/| that city since that time and has examined the pave- 
surface per hour, the same power would be developed | ment, finding it all that could be desired. Since they 
at the higher rate with 1; the heating surface required | have been convinced of its merit, the city authorities 
for the first at an expenditure of only } additional fuel. | have improved several of their principal streets in this 
The curves and tables show that phenomenal results| way. 
for special purposes above mentioned may be secured | We are informed that Galesburg, Lincoln, Peoria, 
by returning nearer and nearer to the sap kettles of | Springfield, and other cities in Illinois have put down 
our ancestors, where there was little heating surface,;many miles of brick pavement. Decatur, IIl., bas 
but a large fire (and, by the way, it may be said plenty | several miles of streets paved with brick, to the writer's 
of smoke to persecute those of the rising generation |own knowledge. In fact, all of their principal streets 
who wished to sample the concentrated sap). By com-|bave been thus improved. This city commenced the 
paring the results with 0°4 and 4°0 pounds of combusti-| use of brick eight years ago. At one time they had 
ble per square foot of heating surface, it will be seen | five miles of their streets and sidewalks under contract 
that in the latter case the same power will be produced | for brick pavement. In Ohio brick is being generally 
with y, of the heating surface by burning only 24¢| introduced in the smaller towns and cities—at Colum- 
times as much fuel as in the first case. If, with such/| bus, Cleveland, Akron, and other places. 
boilers, 12 pounds of coal were consumed per square} We have heard of no dissatisfaction where hard 
foot of grate, there would be required 30 square feet of | burned brick have been used. We heard of one square 
heating surface per square foot of grate in the first in-| that was paved in part with soft brick, in Columbus, 
stanee, and only three square feet in the second, or| Ohio, by some interested stone contractors, that was 
little more than is available in the furnace itself, thus | taken up and replaced with West Virginia hard burned 
securing aminimum of weight independent of fuel con-| to keep up the reputation of the pavement. Within 
sumed. Some of the escaping heat may be utilized | the past year a section of one of the principal streets 
without much additional weight by adding superheat-|in Washington, D. C., bas been paved with West Vir- 
ing surface in the uptake, though at some risk of relia- | ginia paving brick. 
bility. This is commonly done in ordinary boilers, but| It is no innovation of the past decade of years. It is 
to be efficient it is necessary that the temperature of | nofnew-fangled invention gotten up by hard pressed 
the escaping gases be higher than that of the steam, | brick makers to tide over a dull period in their business. 
and the system is, therefore, adapted only for boilers) It is not a new thing in this country, and it is less so in 
forced to practically their utmost all the time, or those | the Old World. 
purposely made with reduced heating surface, as above| Prof. Roberts, of Cornell University, N. Y., a year 
explained. In all devices of this character large, thick | ago, in a conversation with the writer, said : “* I won- 
tubes are preferred to small tubes, which are liable in|der that our people do not use more brick in the 
this location to be corroded or burned out, so as to|/improvement of our streets and highways. In the 
cause difficulty. In facet, the only superheaters used | Netherlands the highways are generally paved with 
in boilers about the harbor and op many marine steam-| brick. In a ride of several days through the country, 
ers are simply formed by surrounding a portion of the | visiting various herds of Jersey cattle, I did not drive 
chimney itself with a steam drum, wakipg what is over more than six or eight miles of dirt road. Some 
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of the highways have been paved for more than half a 
century, and they require little repair and make 
splendid rouds to travel over.” $ § 

{he brick should be hard and not easily chipped or 
erushed. There is no denying the fact that some clays 
are better adapted to the manufacture of pavers than 
other clays, but it is also true that in many localities 
elays way be found that are well adapted to this use— 
elays that will burn toa hard body, having a tough 
fiber (if the term “fiber” is admissible in distinguish- 
ing the adhesiveness or toughness of the product). 
There are large brick plants in eastern Ohio and 
West Virginia that make a specialty of the manufac- 
ture of paving brick. We are further informed that 
they make a specialty of the manufacture of pavers at 
Galesburg, Ul. The Decatur Tile and Brick Works, of 
Decatur, Ill., manufacture them in large quantities. 
But it is also true that in the burning of common brick 
agreat juany pavers might be selected from the kilns. 
We feel free to say that clays well adapted to the manu- 
facture of this desirable product are so abundant that 
no one manufacturer is likely to have a monopoly of 
the business in any very large section of the country. 

Brick pavements are desirable for the following 
reasons : 

ist. They make a smooth pavement over which 
heavy loads may be drawn without a jolt. Draught 
horses are able to draw a third larger load over such a 
pavement than over a bowlder or rough stone pave- 
In addition, both team and wagon are subject- 
ed to less wear. For light vehicles there is a most 
striking comparison. It is a pleasure to sweep along 
without a jolt or a jar over the smooth, springy brick 
pavement, and a tribulation to drive over the cobble 
or rough stones. 

2d. Brick pavements are desirable because they are 
durable. The many instances already referred to are 
sufficient without adding another. 

3d. The abundance of the material that is at hand 
—every street, sidewalk, and highway may be paved 
with brick, and an abundance of material would be 
left in store. 

4th. Brick pavements are easily repaired. There is 
not a pavement that can be named that can be so 
easily repaired as brick. If a single brick is too soft, 
replace it with another, and the work is done. 

5th. Brick pavements are less expensive than others, 
if durability, wear and tear of teams, vehicles and com- 
fort are taken into account. The cost of construction 
ranges from $1 to $1.40 per square yard. 

To construct such a pavement properly, the roadbed 
should be first of all crowned a little and well under- 
drained ; no springy or spouty places should be allowed 
to interfere with the solidity of the foundation. This 
may be done with a tile drain at the foot of the crown, 
on each side of the roadway or street. Toa solid road- 
bed add three or four inches of sand, then a layer of 
brick laid flat, two inches more of sand, followed with 
a layer of brick set on edge, and the interstices filled 
with sand, and a small covering of sand on top. The 
latter will soon wear off. Another method is to set one 
layer of brick on the four inches of sand, and settle 
with mauls and cover with sand as before. This is the 
cheaper method and is good enough. Where sand can- 
not be had in sufficient quantity, the bed for the brick 
is made smooth and even and soft, or pulverized for 
one or two inches on the surface, the brick set on edge 
and settled a little, and the joints or interstices filled 
with the fine earth. Again, others use plank laid upon 
aroadbed brought to the desired grade, placing the 
plank upon sand or upon a clay bed, setting the brick 
on edge in a light layer of sand, then filling the inter- 
stices as before. 
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SIR WILLIAM THOMSON. 


WE publish this week a portrait of Sir William 
Thomson, recently (and for the second time) elected 
President of the Institution of Electrical Engineers. 

Sir William Thomson, though of Scotch descent, is 
an [rishman by birth. He was born in Belfast in June, 
1824. For several generations his family had occupied 
a farm near Ballynahinch, in the County of Down; 
but his father, Dr. James Thomson, a very remark- 
able wan and a born mathematician, managed to se- 
cure for himself an education at Glasgow University 
(traveling was not so easy in those days as it is now, and 
colleges were not so plentiful), and subsequently he be- 
came Professor of Mathematies at the yal Belfast 
Academical Institution, and at a later date in the Uni- 
versity of Glasgow itself. It was while Dr. James 
Thomson was professor in Belfast that William Thom- 
son was born, and he was eight years of age when his 
father removed to the old College in the High Street, 
Glasgow. 

The children of Dr. James Thomson were educated 
by himself so long as they were children ; and they 
seem to have early imbibed a taste for learning of 
every kind and much sound knowledge of the most 
diversified nature. Ata very early age William Thom- 
son and his elder brother, James (now Professor of 
Civil Engineering), were at Glasgow College together, 
and both are well remembered by those who were their 
class fellows, William Thomson was specially remark- 
able—an enthusiastic, eager little lad of twelve—jump- 
ing up to answer vfva voce questions, when his chief 
difficulty was to make himself seen among his older 
class fellows. 

From Glasgow William Thomson went to St. Peter's 
College, Cambridge, and in 1845 he graduated as Second 
Wrangler and first Smith’s Prizeman; and he was 
elected a Fellow of his College. At Cambridge his 
main work was, it is needless to say, mathematical : 
but his tastes were by no means confined to this sub- 
Ject of his choice. Literature of all sorts and music 
had great attractions for him; and athletics were not 
neglected. He was president of the Cambridge Univer- 
sity Musical Society for a time ; and he won the Colqu- 
houn Silver Sculls the first time they were rowed for at 
Cambridge. Anything ‘‘ with water in it” has a fascina- 
tion for hia—swimming, rowing, sailing, steaming, the 
Atlantic waves, his own Netherhall burn, the “ rivulet 
down Trumpington Street,” the capillary ripples made 
by a fishing line which is moved through a placid 
sea, 

Even before his Glasgow student days came to an 
end we find Sir William Thomson's original work in 
science had commenced ; and his first mathematical 
papers, written before he entered Cambridge as an un- 


both connected with the Fourier Mathematics, then 
but little known; and these early studies have pro- 
bably given a color to much of his subsequent work. 
In a paper which was published in 1842, in the Cam- 
bridge and Dublin Mathematical Journal, on ‘The 
Uniform Motion of Heat in Homogeneous Solid Bodies, 
and its Connection with the Mathematical Theory of 
Electricity "—written at the age of seventeen—he points 
out the analogy between certain problems in conduc- 
tion of heat and in the mathematical theory of elec. 
tricity and magnetism ; and he shows how to make use 
of solutions of the one set of problems in order to es- 
tablish important conclusions with regard to the other 
class of questions. 

The papers just mentioned were followed by a paper 
on ‘‘ Linear Motion of Heat,” which contained princi- 
ples which he subsequently so powerfully applied to 
the question of ‘Geological Time.” This was also 
yublished in 1842, and in 1845 he communicated to 
Piouville’s Journal de Mathematiques a paper on the 
** Elementary Laws of Statical Electricity.” In October, 
1845, and in June, 1846, he contributed to the same 
journal a letter addressed tc Liouville, and an elaborate 
paper on his principle of ‘* Electric Images,” a subject 
on which he seems to have spoken to the veteran 
mathematician during his residence in Paris about 
that time. 

It is impossible, within the limits of the present 
notice, to discuss or even mention the many papers 
which flowed from the pen of Thomson about this 
time ; but two somewhat general remarks which will 
be interesting to electricians may be made with re- 
spect to them. In the first place, the years about 


which we speak just now were of high interest and im- 
portance in the history of electric and magnetic science. 
The discoveries of Faraday in electro-statics and mag- 
netism, and the ideas introduced by him, had ave. a 

ne 





new mode of thinking of some of these subjects. 


function of the dielectric had been recently discovered 
and traced out, and the doctrine of lines of force had 
been expounded. Henceforward, action at a distance, 
so far as electricity and magnetism were concerned, 
was, so to speak, a notion of the past—an hypothesis 
utterly untenable and incapable of representing the 
facts of the case. Thomson eagerly grasped this truth ; 
and making the new knowledge the basis of his math- 
ematical investigations, gave to its expression a math- 
ematical form which endued it with fresh power. 

The second general remark that we would make 
is this: At the age of seventeen, Thomson, as we have 
seen, devoted himself to the study of attraction, and in 
his earliest papers gave a large number of important 
general theories connected with this subject. The re- 
sults of these investigations were very soon translated 
into the language of ‘‘the potential;” and the con- 
nection was established between these results and the 
theories connected with the science of energy, which 
was coming into prominence through the labors of 
Joule. Thus it was that Thomson, at the age of 
twenty-one, became the exponent of doctrines, the full 
value of which can scarcely be said to have been ap- 
preciated before he was double that age. In 1867, or 
about that time, the word * potential,” now so familiar 
to students and the merest beginners in electrical 
science, was unknown, except to a few mathematicians 
of the more advanced type. Can the Society of Tele- 
graph Engineers picture to itself the benighted condi- 
tion of an electrical world like that ? 

In 1846 Thomson was elected Professor of Natural 
Philosophy in the University of Glasgow ; and thus at 
twenty-two he was appointed to the chair which he 
has filled with such distinction and continues to hold. 
More than one offer has been made to him, the most 
| tempting of which have been offers from the English 
university for which he entertains so affectionate a re- 
gard ; but he has preferred to remain in his northern 
professorship, and his constancy is appreciated by the 
university which he adorns. 

The dynamical theory of heat early engaged the at- 





dergraduate, are well worthy of attention. They were 


tention of Sir William Thomson. His papers on this 


subject were communicated to the Royal Society of 
Edinburgh. The first of these was published in 1849. 
Thomson was among the first to appreciate the im- 
portance of the work of Joule; and his earliest paper 
on thermo-dynamics is occupied with a critical study of 
Carnot’s “ Reflexions sur la Puissance Motrice du 
Feu,” published in 1824, and shows how the theory of 
Carnot may be altered so as to correspond with the 
modern doctrine regarding the nature of heat. His series 
of papers on the subject of thermo-dynamics just 
mentioned form one of the most valuable and most 
remarkable of all the contributions with which Sir 
William Thomson has enriched physical science. The 
principle of dissipation of energy was announced in 
1852; and in connection with these mathematical re- 
searches experimental determinations were undertaken 
by Joule and Thomson, and mere than one joint paper 
of high value was contributed to science by these two 
lifelong friends. 

In 1855 was published Sir William Thomson’s paper 
on “ Electro-Dyuamic Qualities of Metals.” It was 
given to the Royal Society, and was made the Baker- 
ian lecture for the year. It was while he was en- 
gaged in experimental work in connection with this 
research that Sir William Thomson began to make use 
of the assistance of his students ; and this was the com- 
mencement of the Physical Laboratory of the Univers- 
ity of Glasgow, which was in fact the first of physical 
laboratories. 

The Bakerian lecture has been followed from time to 
time by papers on the same subject, and the lecture 
itself al its continuations have proved a veritable 
nursery garden from which healthy seedlings have been 
transplanted in all directions—in Scotland, to England 
and Germany, and even to far Japan. And, being 
nurtured and carefully tended, these have grown into 
goodly plants, greatly to the honor and glory of their 
cultivators. 





In 1855 and 1856 a new field opened itself to the 
genius of Thomson. The problem of ocean telegraphy 
had presented itself to the world, and very soon he was 
tenes called upon to solveit. To give a complete 
1istory of this time, interesting as it is to electricians, 
is beyond our present limits. A brief sketch must 
suffice. 

Following up the 1854 experiments of Faraday, 
Thomson had investigated mathematically the subject 
of the retardation of signals, and had given the law of 
squares, now so familiar to all telegraphers. When 
the possibility of laying down an Atlantic cable came 
to be discussed, it therefore became evident that a 
cable of such a length as 2,000 miles, unless of unpre- 
cedentedly large transverse dimensions, might prove a 
commercial failure on account of the slowness of the 
transmission of signals through it. Mr. Whitehouse, 
however, at the Cheltenham meeting of the British 
Association (1856), endeavored to disprove the law, and 
to show that much more speedy transmission of signals 
might, than according to it, be expected. 

In September and October. 1856, we find Thomson 
answering the statements of Whitehouse in two letters 
to the Atheneum. These letters, if there were space 
at our command, we would gladly quote, on account of 
the interest of this piece of telegraph history. We 
must content ourselves, however, with a single sen- 
tence from one of them, which gives the key to Sir 
William Thomson’s two years later solution of the re- 
tardation difficulty. In his letter to the Atheneum of 
October 24, 1856, the following remarkable sentence 
oceurs (after he has made very clear indeed the difficul- 
ties to be expected): ‘Although I have never 
been able to learn any particulars as to the experience 
of those who worked that telegraph (Varna and Bal- 
aklava cable), I have the best possible reason now for 
knowing that, if nine letters per second have not been 
delivered by it, the fault, or rather, I should say, the 
deficiency, has not been in the cable, but in the instru- 
ments.” A week later, December 11, 1856, a short paper 
was communicated to the Royal Society, ‘On Practical 
Methods for Signaling by the Electric Telegraph.” 
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The warningsof Thomson were not, however, accept- 
ed, and it was only when the 1858 cable was completed 
that the directors becawe thoroughly alive to the situa- 
tion, Whitehouse, experimenting on the cable itself 
with the Morse instrument, and endeavoring to trans- 
mit a column of the 7imes, found that he was unable 
to send through it at the rate of one word per mintite. 
Then the directors sent for Thomson, and demanded 
of him that he would give them, according to his 
knowledge and his promise, an instrument which 
should satisfy the conditions necessary for success 

Thomson, experimenting with the reflection of the 
image of a candle thrown from his concave eyeglass on 
a sheet of white paper in a fairly lighted room, judged 
that the flame of a paraffin lamp reflected from a sil- 
vered mirror of one-tenth of that area would give an 
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image bright enough for conveniently reading tele 
graphie signals. This was the first idea of the 


and the tmirrors and the instruments were made by Mr. 
James White, a Glasgow optician, whose name is now 
familiar to every electrician, The mirror galvanometer 


mirror | 
galvanometer. The trials were made in February, 1858, | 





was supplied for the 1858 cable. The directors of the 
Atlantic company insisted that Thomson should go to | 
sea with the expedition, and also that he should take a} 
patent for his instrument. This was done, and the | 
patent then taken out was the first of Thomson's many | 
patented inventions. To take a patent was somewhat | 
against his wishes. He was ready freely to give to the 

publie the fruit of his labors; and the same remark 

applies to at least two others of his most rewarkable | 
inventions—the sounding machine and the mariner’s | 
compass. Sounding by pianoforte wire was offered to 

the Admiralty, and was described in the 7%mes directly | 
after the loss of the Schiller, and the conipass was also | 
freely offered ; but he found in each case that the only | 
way of securing attention to inventions of importance 

was to patent them and work the patents. Returning to 

ocean telegraphy : In 1867 thesiphon recorder was in- 

vented and patented, and three years later was brought | 
into very general Up to the present time these | 
two are the only instruments by means of which sig- | 
nals are read on the long submarine lines. 

We have just mentioned the sounding machine and 
the marinee’s compass. The perfecting of these instru- | 
ments gave Sir William Thomson much labor and | 
thought through the years from 1872 to 1876. Both of 
these inventions were made to fulfill demands which 
he had seen to be urgent, partly in the course of his 
eable-laying expeditions, and partly through his know 
ledge of navigation, a subject in whichhe has always 
taken a very deep interest. In 1876, with the same 


use 
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thought at heart, he published “ Tables for Facilitating 
the Use of Sumner’s Method for Finding the Place of 
a Ship at Sea.” The general adoption of Sumner’s| 
method thus made simple for the navigator would be a 
reform in pavigation greativ to be desired. 

Space fails us to give a full account of Sir William 
Thomson’s more recent work. For five or six years his | 
inventive genius has oecupied itself with problems in | 
electricity transcending in difficulty, we may safely say, 
any previously offered to inventors. To produce in 
struments capable of being used in the still novel work 
of electric lighting and electric transmission of power 
is the question of the day for many minds of high or- 
der. If we content ourselves with a one per cent. ac 
curacy, or an accuracy of 1‘4 per cent., the problem is, 
perhaps, not too difficult to be satisfied with somewhat 
ordinary instruments, though most of the measuring 
instruments at present offered to users will searcely be 
found to be reliable to this extent when fairly tested. 
Sir William Thomson, however, is not content with a 
standard so inferior: and his electric balances, which 
have recently and from time to time been described in 
these pages. certainly reach a far higher degree of | 
trust worthiness. 

A mere mention must now suffice of some interesting 
points in Sir William Thomson's history. In 1876 he| 
was, ip Philadelphia, a judge at the centennial exhibi 
tion. In 1880 he was, at Paris, a delegate to the Elec- | 
trical Standards Conference, and at this time he was | 
decorated Commander of the Legion of Honor of | 
France. In 1883 he was in Vienna, at the international | 

| 


exhibition ; and in 1884 he received from Berlin the 
Ordre pour le merite. In 1884 he once more crossed the | 
Atlantic to deliver a course of lectures ‘* On Molecular | 
Dynamics,” at Baltimore, to a class composed mainly of 
professors from different parts of the world, gathered | 
together at the Johns Hopkins University. 
Sir William Thomson is an honorary graduate of half 
the universities in Europe. He is a Fellow of the Royal | 
Society, President of the Royal Society of Edinburgh, 
Member of the Institut de France, the Accademia dei | 
Lincei at Rome, the Berlin Academy, as has been already 


mentioned, the Amsterdam Koninklijke Akademie, 
the American Academy of Arts and Sciences. He has 
a wultitude of medals, gold, silver, bronze, iron, 


awarded for various papers and inventions, and num 
bers of addresses of greeting and congratulation. 

Of himself, we will only say that his genius is at the 
least equaled by his gentle kindness and his single- 
minded modesty of disposition. These qualities are con- 
spicuous in his daily intercourse with his students and 
his younger fellow-workers; and they make him the 
most beloved teachers and associates.—The Hlec- 
trician 
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To BLEACH SPONGEs.— First wash well in cold water 
then immerse in a bath composed of 2 drachms of per- 
manganate of potash and 1 ounce of strong sulphuric 
acid to the gallon of water. The duration of the im- 
mersion varies according to the size of the sponge, ete. 

To obtain the color so much admired, wash well in 
sola water, then immerse the sponge in a solution of 
earbonate of potash (4 ounces to the gallon) until you 
have hit the color, then wash and dry, 





sewing machines, ventilating fans, and numberless other 
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THE DETROIT STORAGE BATTERY. been spent on storage battery experiment work; arid 

genuine progress has been wade in the right direction, 

So many are the possible applications of « suecessfti] | and batteries are now in daily use on a limited seals 
secondary battery, that there is no question more ivter- | for many of the purposes mentioned above. 
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Fig. 1.—DETROIT STORAGE BATTERY. 
esting to electricians to-day than the satisfactory solu- The Detroit storage battery, illustrated herewith, ; 
tion of the storage battery problem. The storage bat-| and manufactured by the Woodward Electrical Com i 
tery of the future will play an important part in connec- | pany of Detroit, Mich., is a new candidate for popular ag, 
2.—DETROIT STORAGE BATTERY—THE DIVIDER. 
tion with street railways, central and isolated lighting, | favor, which certainly possesses many distinctive and ft. 


valuable features. : 
At first sight the battery does not seem to differ 
much from other storage batteries, but on close inves- 


boat propulsion, signal bells, small motors for driving 


purposes. Hundreds of thousands of dollars have 







































































Fie, 3.—DETROIT STORAGE BATTERY—THE PLATE. 
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Fie. 4.—DETROIT STORAGE BATTERY--INSTALLATION AT PROF. ELISHA GRAY’S LABORATORY. 


i= 


yi 


) | 
ale 


tigation it is found that the surfaces of the lead plates 
present a very peculiar appearance. These plates are 
made in the following way, which, as will be seen, is 
entirely different from any process by which plates for 
other storage batteries are made: A mould of the re- 
Hi quisite size—say ten inches high, ten inches wide, and 
will ‘A HN ten inches long—is filled with large crystals of common 
ah uae ja salt. Molten lead is then poured in the mould. The 
m hi metal will, of course, readily penetrate the spaces be- 
tween the crystals, which are embedded in the molten 
ass. 

When the mass cools it is sawed into disks of the de- 
sired thickness, and the plates are placed in water to 
dissolve the salt. When this has been ———— 
the plates are full of irregular cavities of the form of 
the salt crystals. This appearance of the surface of 
the plate is excellently shown in Fig. 3, which is actual 
size. 

The active matter, oxide of lead, commonly known 
as red lead, or minium, is put into the cavities. It 
will be readily seem that, as the irregular spaces which 
had been occupied by the salt are larger inside than 
outside, the active material cannot drop out. These 
plates are formed and connected in the usual way, and 
the positive and negative electrodes are insulated from 
each other by hard rubber dividers in the shape of 
corrugated forks, as illustrated in Fig. 2. The closed 
end of the fork is put at the bottom: thus each plate 
is independently supported by two of these forks. The 
claim is made that these plates are particularly adapted 
for traction purposes for the following reasons : 

First.—The plates possess great solidity, which en- 
ables the cell to withstand the hard usage it is liable to 
encounter in working railroads and street cars. 

Second.—The positive plates do not buckle. 

Third.—The plates are constructed of porous lead ; 
the pores are filled with the active material, and, 
being of a wedge-shape form, it is quite impossible for 
the parts to be shaken out by the vibration or jolting 
of the car. 

Fourth.—These cells will withstand high rates of 
discharge, which is necessary in startiug cars or ascend- 
ing steep grades. 

The cells are made in six different sizes, as indicated 
in the following table : 

| Working Rete in | Capacity. | External Dimensions, Weight 
Amperes, in in Inches, Com- 
Py Ampere | plete in 
os : Hours. | Bs Pounds, 
e | Charge. Discharge Height. | Width. |Length, 
| 


140 
125 
80 
68 
52 


34 


} 
35-45, 1-45 | 400 | 111g 
.| 25-85} 1-85 | 310 | 11% 
| 16-25) 1-26 | 240 
| 16-20} 1-20 | 175 
10-16] 1-16 | 140 
1-10 90 


JW-7-7 5 5 
— 
Nw 


Two interesting installations have recently been 
wade with these batteries, which are illustrated here- 
with. Fig. 4gives a view of the irstallation at Prof. 
Elisha Gray’s laboratory at Highland Park. The cur- 
rent is utilized in lighting Prof. Gray’s residence, and 
for experimental purposes. 

Fig. 5 illustrates an installation at the factory of the 


. 5—DETROIT STORAGE BATTERY—INSTALLATION aT THE FACTORY OF THE Western Electric Company, Chicago. The current is 


WESTERN ELECTRIC COMPANY, 


employed in supplying a number of 50 volt incande- 
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scent lamps in the offices at times when the workshops 
and engines are shut down, 

The Detroit battery has been very favorably received, 
and a large number of cells have already been put 
upon the market, one order of no less than sixteen 
thousand cells having been booked from an Eastern 
traction company, as has already been mentioned in 
these columns, The Woodward company is a solid and 
enterprising concern, and the battery will be vigor- 
ously pushed to the front.— Western Electrician. 


REMARKABLE EXPERIMENTS WITH PHONO- 
GRAPH AND TELEPHONE. 


SCIENTIFIC AMERICAN SUPPLEMENT, No. 688. 






Maxcn 9, 1889, 





— 





the other. Peacock green, golden yellow, azure blue, 
succeed one another, and give a most brilliant effect. 
All these colors are due to white light falling on a color- 
less body. 

The next Me ep is to throw a small image of 
the film upon the slit of the spectroscope. We see the 
spectrum traversed by black lines curving down from 
red to blue, and rapidly shifting in position. These 
lines show the colors which are absent in the horizon- 
tal bars of colored light reflected from the film, a see- 
tion of which passes through the slit. 

In this case we have a demonstration that the colors 
reflected from the film are not produced by any con- 
version of white light into waned light, but by the ab- 





ON the evening of Feb. 4, Mr. William J Hammer, | 
the well-known expert, delivered a lecture on “ Edison | 
and His Inventions” before the Franklin Institute, 
Philadelphia. This remarkably able lecture was re- 
plete with interest, and described in sequence all of 
Mr. Edison’s inventions in the field of telegraphy, tele- 
phony, phonography, electric lighting, ete., all of 
which were made clear by a wealth of illustrations and 
experiments. 

erhaps the most striking experiments shown were | 
those in connection with the telephone and phono- | 
graph, and consisting in the recording and transmitting 
of telephone conversation, music, ete. The first experi-! 








straction of certain colors from the components of 
white light. 

In the opal we have an example of interference col- 
ors, caused by a thin layer of material of different 
thicknesses, which abstract a certain component of 
white light in exactly the same manner as does the 
soap film. When we have the light from the varying 
thicknesses close together, as we have in the reflected 
beam in the patech-forming apparatus, they have very 
much the same appearance as has the opal. 

But one more example of interferences, which is 
very beautiful, as time will not allow me to go into the 
theory of the matter ; suffice it to say, that if parallel 
lines be ruled on a surface very close together, and. the 
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EXPERIMENT IN 


ment undertaken was the recording on a phonograph 
in Philadelphia of music and talking transmitted over 
the long distance telephone line from New York, and 
reproducing the same to the audience. 

Another experiment consisted in recording music and 
talking upon the Philadelphia phonograph which had 
been talked into the long distance telephone by a 
phonograph in New York. 

The most important test was that which is illustrated 
diagrammatically in the accompanying sketch. This 
consisted in reproducing to the audience, by means of 
the Edison motograph receiver or loud-speaking tele- 
phone and the Edison carbon transmitter, the music 
and talking registered on the Philadelphia phonograph 
and which had been sent over the long distance tele- 
phone line from New York (a distance of 103 miles) by 
the New York phonograph talking into a carbon trans- 
mitter. This wonderful experiment, as will be seen, 
employed two phonographs, two carbon transmitters, 
and two motograph receivers acting in juxtaposition 
with 108 miles of telephone wire, six miles of which 
was underground.—Hlec. World. 





(Continued from SuprLeMENT, No. 687, page 10980.) 
LIGHT AND COLOR.* 
By Captain W. De W. C.B., F.R.S. 
LECTURE IL, 


ABNEY, 


In the last lecture I finished the matching of the 
color of pigments with parts of the spectrum, and to- 
night I will endeavor to show you that colorless bodies 
ean be made colored, under certain conditions, al- 
though the light that falls upon them is colorless, I told 
you last time that the waves of red light are such that 
if you put 38,000 end to end, they make up aninch. If 
in the sea we have two sets of waves, one set of which 
is exactly half a wave behind the other, then the crest 
of the one wave will exactly fill the trough of the other, 
and instead of motion we shall have rest. Suppose I 
have a colorless body, whose thickness is comparable 
with a wave of red light, and that a wave of red light 
when reflected from the back surface is half a wave 
length behind that reflected from the front surface, 
we get darkness instead of light. The easiest way to 
obtain a colorless body, answering to the above condi- 
tions, is to use a soap film stretched across a vertica 
aperture. Its thickness is found to be comparable 
with a wave of light, and as it gradually thins by 
gravity, some part of the film becomes of the thick- 
ness that the reflection from the back surface is half a 
wave length behind that reflected from the front sur- 
face, the red is annihilated at such place. There will 
be another thickness of film in which the green light 
would be similarly absent, and yet another in which 
the blue is absent, and soon. The light reflected from 
the first locality would be the components of white less 
the red, in the second the same less the green, and in 
the third the same less the blue. 

I can show you the kind of color that is seen by the 
suppression of one small part of the spectrum, by using 
our patch-forming apparatus and passing a thin rod 
along the spectrum, which cuts out the part required. 
It will be seen that the patch is no longer white, but 
colored. These colors, remember, are not simple col- 
ors, but white light, with some color abstracted. 

Putting a soap film on a ring in the beam of the elec- 
tric light, at an angle of about 45° with it, the light is 
reflected on the screen, and a ens in the beam forms 
an image of the ring. At first the film appears white, 
but after a short interval of time, colored bars appear 
horizontally across it. Putting a piece of red glass in 
front of the beam, we have a succession of red and 
black bars, the red glass cutting off all the remaining 
colors. A piece of green glass placed in the beam 
shows green bars, and so on. 

The bars are brighter at the bottom of the image, 
which is in reality the top of the film, for the reason 
that the film is of a thickness of 114, 244, 344, 444, 544, 
ete., wave lengths of the different colored lights as we 
go from the top to the bottom of it. The bars gradu- 
ally widen out and become very far apart, until we see 
only three. I now cause a gentle current of gas to play 
on the film, and the colored glass being withdrawn, we 
get a magnificent series of colors whirling one around 





* Lect cently delivered before the Society of Arts, London, From : t . ; . : 
=< | as the electric light, being in the yellow, and there is a The mirror arrangement is useful, as any variation in 
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PHONOGRAPHIC AND TELEPHONIC TRANSMISSION. 


beam of light be thrown on them, the “ interferences ” 


are such that pure colors are produced, and we have a 
spectrum. 

Next, let me show you that the color of transparent 
bodies is also due to the abstraction of color or colors 
from the white light. 

In a cell I have a liquid which appears green. A 
spectrum is formed on the screen, and in front of the 
slit of the spectroscope the cell is placed. You will see 
that the blue and most of the red is cut off, and that | 
we only have green and asmall band in the red left of | 
the spectrum. Recombining the remainder of the| 
spectrum to form a patch as before, we have a square | 
of green light, and side by side with it is the patch | 
formed by the reflected beam, which is colored by the | 
light which has not passed through the prisms, but | 
only through the cell and the collimator. They are 
both absolutely of the same hue, showing that the re- 
combined spectrum gives the same color as the light 
after passing through the cell. Repeat the same with 
a red liquid or a blue liquid, and we obtain the same 
results. 

A paper is colored with the green dye which I had in| 
the cell, and I allow the patch of white light to play on | 
it, and you see the light reflected from itis green. Inthe 
path of the reflected beam I place a cell containing the | 
green liquid, and throw the patch on white paper. The | 
two patches, viz., the white light on the green paper 
and the green light on the white paper, are the same 
color. The white light which penetrates coloring mat- 
ter is the same in the two cases, though when on the 
paper itself it traverses the coloring matter twice. This 
leads to an important axiom, viz., that the effect is 
the same whether the coloring matter is in contact 
with the paper or at a distance from it, so long as the 
eye receives the light which has traversed such color- 
ing matter. I shall immediately take advantage of 
this, for I wish to shoW you that the depth of color de- 
pends on the thickness of coloring matter through 
which the light passes. Of a double wedge-shaped 
trough, half is filled with pure water and the other 
half with colored water. Different thicknesses of the 
blue coloring matter are passed in front of the slit, and | 
as the thickness is increased so the spectrum gets 
fainter in the blue than in the red. 

The patch of white light is next formed, and the 
wedge of colored liquid is again psssed across the slit, | 
and you will see that the color deepens as it passes 
through different thicknesses. As this is true when the | 
coloring matter is in front of the light, so must it be 
true when the coloring matter is in contact with the 
papers. 

There is another feature which I must not pass over, 
7. e., what is known as fluorescence, and though it 
does not enter into the effect of pigments used in water 
colors, yet it has much to say to the colored materials 
of every-day wear. One of the most beautiful examples 
of this fluorescence is fluorescene. in the beam ofthe 
electric light a jar of water is placed, and in it is drop- 
ped a concentrated solution of the fluorescene. We 
have a fine example of fluorescence ; the fine threads 
of liquid as they stretch toward the bottom appear of 
a brilliant green. I take another jar and repeat the} 
same with quinine sulphate, and we havea gorgeous | 
blue. 

We will endeavor to trace this fluorescence to its 
souree. I take a piece of card and brush it over with 
the solution of fluorescene, and place it in our color} 
patch ; the different colors of the spectrum illuminate 
one after the other; we now can readily see the light 
which causes this fluorescence. It is in the green and 
the blue, but the light reflected from the fluorescene 
is of a totally different hue from the rest of the color 
patch. So with the quinine. We see that when the 
color patch is apparently dark, the paper covered with 
quinine shines out with peculiar luster. The rays 
which excite fluorescence in this case are the invisible 
rays in the ultra-violet. Common machine oil is fluor- 
escent in the same part of the spectrum, but shines 
with a greenish light, and not blue. 

We now come to the point when we must ascertain 
the second constant of color, viz., its luminosity or 
brightness. Before showing how this is done for pig- 
ments, it will be necessary to show you how we can as- 
certain the luminosity of the spectrum itself. The 
luminosity of the spectrum varies greatly in different 
parts, the maximum luminosity in bright lights, such | 
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| with the vermilion colored surface. 


degradation of brightness as we go toward each end of 
the spectrum. Now suppose we find that the reflected 
beam of white light, when the rotating sectors are as 
widely open as possible, is slightly brighter than a 
yellow patch formed from the yellow of the spectrum— 
it is manifest that other parts of the spectrum will be 
dimmer than that. If, now, in the reflected beam, | 
rotate the sectors at less than full aperture, less light 
will reach the sereen, and it is evident that there are 
two parts of the spectrum, one on each side of the 
yellow, which will match the brightness of this degrad- 
ed white. 

In order to make this match, we place the rod as be- 
fore in front of the color patch. One shadow is thrown 
on the white sereen by the spectrum color, and another 
shadow is thrown alongside it from the reflected bean. 
The white light and the colored light each light up 
one of the shadows. The slit in the card is moved 
across the spectrum till we find (say) that in the blue 
the blue illuminated shadow is too dark, and where 
the slit lets the green light through, the green illum- 
inated shadow is too light. It is evident that at some 
intermediate me in the spectrum there the colored 
shadow is neither too light nor too dark. This place 
in the spectrum is found by moving the slit rapidly, 
mwnaking the.colored shadow first too light and then too 
dark, diminishing the extent of the oscillations til] 
equality of brightness is seen to the eye. The same 
procedure is carried on on the red side of the yellow. 

he angular aperture of the sectors is again altered, 
and a fresh determination made. Now, the card in 
which the slit is cut carries a seale, and by means of a 
pointer the seale is read off, which tells us the exact 
part of the spectrum where the different equalities 
of brightness are established. We then use the aper- 
tures used as giving the relative luminosities of the 
different parts of the spectrum as measured, and make 
such a curve as we have below. 
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The method, then, of ascertaining the luminosity of 
a color depends on the rapid oscillation of either the 
white or colored shadow between “ too light” and “too 
dark.” This gives us a clew by which we can measure 
the luminosity of a colored surface in a direct manner. 
The rotating sectors in Fig. 2 give us the means of do- 
ing this in an easy manner. Suppose the luminosity of 
a vermilion colored surface had to be compared witha 
white surface when both were illuminated, say, b 
gas light, the following procedure is adopted: x 
square space of such a size is cut out of black paper so 
that its side is rather less than twice the breadth of 
the rod used to cast ashadow. One half of the aper- 
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Vermilion 





ture is filled with a white surface and the other half 
The light, L, 
illuminates the whole of these, and the rod, R, placed 
in sucha a that it casts a shadow on the white 
surface, the edge of the shadow being placed accu- 
rately at the junction of the vermilion and white sur- 
face. A flat silvered mirror, M, is placed at such a 
distance and at such an angle that the light it 


reflects casts a second shadow on the vermilion 
surface. Between R and L is placed the rotating 
Fic. .3- 
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sectors, A. The white strip is caused to be evi- 
dently too dark and then too light by altering the 
aperture of the sectors, and an oscillation of dimin- 
ishing extent is rapidly made till the two shadows ap- 
peared equally luminous. 

A white screen is next substituted for the vermilion, 
and again a comparison made. The mean of the two 
sets of readings of angular apertures gives the relative 
value of the two luminosities. It must be stated, how- 
ever, that if the screen remained unshaded, as repre- 
sented, the values would not be correct, since any dif- 
fused light which might be in the room would rela- 
tively illuminate the white surface more than the col- 
ored one. To obviate this the reeeiving screen 1s 
placed in a box, in the front of which a narrow aper 
ture is cut just wide enough to allow the two beams to 
reach the screen. An aperture is also cut at the frout 
angle of the box through which the observer can see 
the screen, When this apparatus is adopted, its effici- 
ency is seen from the fact that when the apertures of 
the rotating sectors are closed the shacow on the white 
surface appeared quite black, which it would not have 
done had. there been diffused light in any quantity 
present within the box. The box, it may be stated, 
is blackened inside, and is used in a darkened chamber. 
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irect light also shows itself in the reflected light. 
doe of oe light, reflected sky light, the electric 
light, or sun light can be employed by very obvious 
artifices, in -— cases a gas light taking the place of 

ected m. 

a be in your recollection that I said that the 
color of an object depended on the eye of the observer. 
Vision, | have told you, depends on the fact that three 
color sensations are necessary for the normal eye to see 
white light. There are, in fact, as | have said, three 
sets of nerves, one responding to the blue, one to the 
green, and one to the red. 
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If one of these sensations be absent, then the eye 
does not see white light as we know it, but as—what 
would to us be—colored light. The above diagram 
shows the three sensations as determined by Clerk- 
Maxwell. The top line is ee to be the spectrum 
as the eye sees it, all colors being of equal value. It 
will be noticed that at only three places in the spec- 
trum is the color pure, and all intermediate colors are 
made up by mixtures of two sensations, the height of 
the curves added together giving the height of the 
straight line parallel to the base of the curve. 

Now, in order to test the eye for color blindness, it is 
only necessary to get a person so afflicted to measure 
the luminosity of the spectrum. For evidently, if de- 
ficient (say) in red sensation, the spectrum would begin 
where the green color sensation commences, and even 
then the luminosity would be much smaller, owing to 
the absence of such red sensation. Such a luminosity 
curve is seen in Fig. 5, and in the same figure is shown 
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the color deficiency. It is comparatively easy to show 
the color of the light which color-blind people see. If 
a certain proportion of the light near the position 
which the dlue lithium line occupies in spectrum be 
mixed with a certain proportion of the green light of 
the spectrum near E, and the two be combined ina 
patch, the color of the patch will be that seen by a red 
color-blind person. [This was shown on the screen, 
and the vermilion, emerald green, ultramarine, and 
gamboge were placed in the mixed light, and the alter- 
ation in color of the pigments noted.] In the same 
way the white light which blue and green color-blind 
see can be shown. 

In measuring the luminosity of the spectrum, you 
cannot but have noticed that the shadow illuminated 
by the white light never appeared as white, but always 
colored. Thus, when placed in juxtaposition with the 
yellow, the shadow illuminated by the white light ap- 
peared bluish; when with the green, reddish; and 
when with the blue, yellowish. The color given to 
the shadows illuminated by the white light is merely 
the effect of contrast, and is due to error of judgment 
by the eye. The tendency of white in proximity to a 
color is to make it to appear of the hue of the com- 
plementary color, to which I shall draw attention in my 
next lecture. 

(To be continued.) 








ANALYSIS OF “TOBACCO SCREENINGS” 
REJECTED IN THE MANUFACTURE 
OF TOBACCO. 

By L. P. Brown. 


THIS material consists of the small fragments of 
stems and leaves which with the dust are sifted from 
tobacco after it has been ground, in the process of pre- 
paring smoking tobacco. 

Much of this substance is mixed in certain manu- 
factured fertilizers, and is not unfrequently applied 
directly as a top-dressing to grass, ete. 

The sample examined was taken from a lot of the 
screenings shipped from Lynchburg, and afforded the 
following : 


Winter Bas AE Gis dain c ct cssecccsccs 10°27 
IN Gsoinn ib vcces ccdvecescsecs 43°40 
Organic matter (by difference)........... 46°33 

100°00 


NS ., , wcwaceatnaneie ideas : 
Albumenoids and nitrates....... .. 6°96 
(Total nitrogen) equivalent to am- 

Sc écas becuse aseeuedetasihads 1°48 


In 100 Parts In 100 Parts 
of Screenings. of Ash, 


Bi cbbiras ns Wk ab eae Racouee 1°187 2°89 
MO shdas tea dudinkebnatann en 0 506 1°23 
| ICT, ee0enee 2°796 6°81 
ah auaa 0°346 0°84 
CO ONG bees 0°192 0°47 
8 ERTL NE LOTS 0-212 0°52 
 , See seanbabn eee seotee. Ge 82°32 
P.¢ Meta<casicorde sore anes 0600 0-296 0°72 
ar 0°4838 1°14 
, RS Ee ee 0°451 1°10 
SiO,, soluble. .............. .  0°907 2°21 

educt O, equiv. to Cl...... “ee 0°25 


| 


| 
BI: 
8 
S 





\tion with the ammonia soda meth 


In estimating the value of this substance as a fertil- 
izer, we must consider the nicotine, which acts as an 
insecticide, in addition to the organic matter and the 
plant food ingredients. As to the latter and the nitro- 
gen, there is contained in 2,000 pounds, reckoning at 
present commercial prices, potash, phosphoric acid, 
= nitrogen to the value of six dollars.—Amer. Chem. 

our. 








BICARBONATE OF SODA. 
E. SoLvay, Brussels. 
In the manufacture of bicarbonate of soda by the 


ammonia piocess, it is difficult to prevent the bicar- | P® 


bonate from being intermixed with a certain amount 
of ammonia. The inventor has designed an improved 
method and apparatus for removing this and other im- 
purities in the bicarbonate. The crude chemical is dis- 
solved by means of steam, and the solution is heated 
to the temperature of 35° C. The result of the heat is 
that the ammonia and carbonic acid is evaporated, and 
a pure solution of carbonate of soda is left behind. The 
gaseous distillate is conveyed to a chamber where the 
ammonia is deposited and the carbonic acid purified, 
and the Jatter is afterward forced through the cooled 
solution of carbonate. In this way the same carbonic 
acid is taken up again to form bicarbonate. The ap- 
paratus which is employed is illustrated in the accom- 
panying figure. The crude bicarbonate is introduced 
through the inlet, B, into the vessel, A, and the steam 
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is allowed access through the pipe, C. Another inlet is 
—— at O, for the entrance of water or of mother 
iquor containing impure bicarbonate, which is to be 
treated in the same way. The gases which are evolved 
by the decomposition of the bicarbonate are led 
through the pipe, F, to a refrigerator, G, and after- 
ward to the washing apparatus,H. The purified gases 
proceed along the pipe, I, to the bottom of the cylin- 
der, K. The liquor which remains in the chamber, A, 
is sent through the pipe, D, to a refrigerator, M, where 
it is cooled by the action of the entering stream of water 
or mother liquor which passes through the pipes, E, O, 
The cooled solution of carbonate is passed into the up- 
per end of the cylinder, K, where it is treated with the 
purified carbonic acid, and transformed by it into bi- 
carbonate again. The bicarbonate which is thus formed 
is drawn off through the pipe and sent through the 
filter, S. The bicarbonate is deposited in this tank, 
and the mother liquor finds its way out, to be used for 
the same purpose in future operations. 








RECOVERY OF AMMONIA AND CHLORINE IN 
THE AMMONIA SODA PROCESS.* 
By FRED. BALE. 


WHEN amwmonium chloride is volatilized, and the 
vapor passed over or through heated metallic oxides at 
a temperature of about 400° C., 25 to 50 per cent. of the 
ammonia evolved is decomposed. If, however, the am- 
monium chloride be intimately mixed in powder with 

wdered oxide of manganese, on heating the ammonia 
is gradually and completely evolved at a temperature 
of 130° C, to 325° C., without the loss mentioned above 
after the evolution of the ammonia. 

Cold or dry air can be drawn over the heated residue, 
which can in this way be entirely freed from any mois- 
ture or undecomposed ammonium chloride. Air may 
also be passed through the retort throughout the whole 
operation, and thus prevent any leakage, and at the 
same time reduce the decomposition toa minimum. 
Nickel oxide, when substituted for oxide of manganese, 
causes the ammonia to be freely given off at about 325° 
C., and after the passage of the air chlorine comes off 
at about 500°C. Other oxides require a much higher 
temperature for the evolution of the chlorine. 

The percentage yield of chlorine is (with few excep- 
tions) about one and a half times as great when a per- 


|oxide is used as when a monoxide is used at the same 
|temperature. The sesquioxides yield, as a rule, about 


one-third less ammonia than would be expected from 
theoretical considerations, the remaining third being 
resolved into nitrogen and hydrogen. Oxides which 
by this process are converted into sesquioxides may, 
by reduction with charcoal or small coal, be obtained 
in a form which will then give the same equivalent of 
ammonia as at first. 
The author proposes to use Ode paseaes in connec- 
for preparing bi- 
carbonate of soda, and thus prevent the loss of chlorine 
as chloride of: calcium, which has little commercial 
value. He is also of opinion that there would bea 
large saving of labor and fuel in the manufacture of 
ammonia. He claims by his method of mixing the 
oxide or oxides with the ammonium chloride the advan- 
tage of being able to readily expel the whole of the 
ammonia present at a low temperature. 





* Abstracts of papere—British Association for the Advancement of 
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It differs also in the movable character of the oxide 
or oxides used, and the low temperatures employed 
throughout, and in the use of atmospheric air for the 
expulsion of the ammonia and steam from the retort. 
Trimanganic tetroxide, or any other oxide of man- 
ganese except the sesquioxide, or magnesia, or a mix- 
ture of these two, seem to give the best results, An 
ordinary Stourbridge fire — retort isemployed. It 
is important for the successful carrying out of the pro- 
cess that the temperature of the retort be increased 

radually, and as soon as the evolution of ammonia 
= ceased, there is a distinct pause in the reaction. It 
is also essential that the moisture be removed by the 
ssage of dry cold air over the heated residue before 
the chlorine, which is subsequently evolved, is led into 
the bleaching powder chambers. 

The chlorine is evolved as soon as the temperature 
is raised to a dull red heat, and dry and hot air is sub- 
stituted forthe cold air. If the air be carefully passed, 
chlorine to the extent of 9 to 12 per cent. of the issuing 

es is evolved when manganese is the oxide used. 
he residue, after all the chlorine has been evolved, is 
practically equivalent when reduced to the oxide origi- 
nally used, and can be used for asubsequent charge, 
making the process a continuous one. It is necessary, 
however, for this residue to be removed from the retort 
at intervals of about a week, and washed with com- 
mon salt if that body is present in the ammonium 
chloride. 

Except for this impurity, the retort need not be open- 
ed, as the ammonium chloride is thrown in at the 
mouth of the retort and mixed at once with the oxide b 
shutting the door of the furnace and causing the scari- 
fier to revolve. If the retort be heated by a self-feed- 
ingand practically automatic coke furnace, with pro- 
perly arranged flues, the initial temperature can be ob- 
tained by the workman placing a mercurial thermome- 
ter through the door of the retort from time to time. 
The proportion of sal-ammoniac to oxide which is 
found to give the best yield is one of the former to 
four of the latter. This composition of the mixture 
insures the complete decomposition of the chlorides or 
oxychlorides, and also prevents any fusion of the chlor- 
ides or caking of the retorts. 

Besides the oxides above named, other heavy oxides 
and oxides of the alkaline earth metals may sometimes 
be used with advantage. Thesalts of these oxides have 
also been used with satisfactory results, and also the 
different varieties of clay when purified from iron. 

Of these substitutes, cobalt. oxide alone, or mixed 
with magnesia, appears to be the best in giving the 
equivalent of ammonia, and in the ease and low tem- 
perature at which the chlorine is evolved. Magnesia 
reacts somewhat on the retort when one of fire clay is 
used. Cobalt chloride is also slightly volatile, while 
nickel oxide requires a higher temperature for the 
evolution of the gases, although it has the advantage 
of existing as a monoxide at a high temperature, and 
therefore needs no subsequent reduction. 

The manganese oxide, and also some of the other 
oxides above mentioned, after several operations, be- 
come oxidized to sesquioxide, and thus cause a loss of 
ammonia if not reduced by coal. The reduction is 
effected by shutting off the air supply, and adding 
small coal to the extent of about one-fiftieth the weight 
of the oxides used. The gases from a coke furnace may 
also be passed over the residue when it is more con- 
venient to effect the reduction by their use. 

The fire clay retorts which Mr. Bale recommends are 
of special manufacture, and are made sufficiently non- 

rous to prevent the ammonia passing through them 

nto the fire. They are worked in series, and are con- 
nected with a supply of air, which is drawn through 
them by an exhauster during the evolution of the am- 
monia, and by a blower when the chlorine is evolved. 
In order to control the temperature as far as possible, 
the retorts are heated either by coal gas or, as men- 
tioned above, by a self-feeding coke furnace. 

The retorts are set horizontally, and are fitted with 
covers at each end, with pipes for the passage of the 
gases. In the preparation of bleaching powder with 
the dilute chlorine, the author has found that the ac- 
tion on the lime is sufficiently energetic, while at the 
same time the temperature does not appreciably rise. 

The disadvantages arising from the use of ammonium 
chloride containing small quantities of sodium chloride 
on a large scale are obviated by previously subliming 
the salt, the additional expense of this operation being 
we than compensated by the several advantages 
gained. 





PROPOSED INTERNATIONAL STANDARDS TO 
CONTROL THE ANALYSIS OF IRON AND 
STEEL. 


By Professor JoHN W. LANGLEY, University of 
Michigan, U. 8. A. 


IT is well known that the results of chemical analysis 
will differ slightly with the methods employed and 
with the personal peculiarities of the operator. This 
latter has been called the ‘‘ personal equation ” of the 
analyst. 

These causes of variation are of great importance in 
all investigations where minute quantities of foreign 
bodies have to be songht in large amounts of a com- 
pound or mixture such as all samples of commercial 
iron and steel. In this class of analyses, the percent- 
ages of carbon and phosphorus are often as low as 0°15 
per cent. and 0°01 per cent. respectively, and yet these 
small amounts will have quite marked effects in the 
steel which contains them. 

In order to bring about a greater uniformity of 
analyses in the countries which are the principal pro- 
ducers and users of iron and steel, it is proposed to pre- 
pare a quantity of samples which shal! be absolutely 
identical, and to distribute them to properly qualified 
analysts in those countries, who will then analyze them 
— will interchange reports of their results with each 
other. 

By the above plan, there will’ be in each country 
participating in the work a quantity of metal identi- 
eal with that in the other countries, and which has 
been analyzed with the utmost care by a considerable 
body of chemists, so that its composition may be said 
to be known authoritatively and beyond dispute, and 
which will thus constitute international standards. 

The standards so obtained should serve two impor- 
tant purposes. First, they would show,in the course 
of their preparation, the relative agreement in the 
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processes and results habitually arrived at by the 
chemists of different countries, and it may be that, in 
addition to determining the “personal equations” 
above referred to, national differences, or differences 
due to the teaching in different chemical schools, may 
in this way be noticed. Secondly, these standards be- 
ing distributed to certain custodians, it may be possi- 
ble to furnish small portions of them to chemists who 
may make the necessary application, for the purpose of 
checking their individual work, and obtaining a meas- 
ure of their accuracy. Also as new analytical methods 
are constantly being invented, it will be of great ad- 
vantage to have a standard metal on which to test 
them. 

The details of the best methods of securing the above 
ends should be the work of a committee, whose recom- 
mendations would form a preliminary standard set of 
processes ; but it is not proposed to fix any definite me- 
thods of analysis. Professor Hermann Wedding, of 
Berlin, Professor Richard Akerman, of Stockholm, 
and Professor Langley, of the United States, have 
already considered the general plan, and have given 
provisional assent to it and to the following sugges- 
tions : 

(1) The analysis shall be made for the total carbon 
and for the phosphorus. This is all which it is advis- 
able to demand ; but other elements may be added at 
the wish of any of the analysts for the samples in their 
hands only. 

(2) The samples shall be of the following composition 
(or temper) in carbon, as nearly as is practicable : Car- 
bon = 1°83 per cent., 0°8 per cent., 0°4 per cent., 0°15 per 
eent.; and all the other elements shall be kept down 
to the customary proportions for steel of medium 
quality. 

(8) The samples shall be in the form of drillings, uni- 
formly and carefully wixed, and quantities not less 
than ten kilo. for each temper; this would mean not 
less than forty kilo. for the whole. 

(4) These samples shall be equally divided, and sent 
under seal to properly aceredited persons in Sweden, 
Germany, England, and the United States. 

(5) The analysis shall be made in each country in- 
dependently, and the report of the results obtained 
shail be sent to each of the proper representatives of 
the other countries participating in the proposed 
plan. 

(8) If there should be important disagreement be- 
tween these reports, it shall then be the duty of the 
parties to this agreement to appoint an international 
committee, to whom the whole subject shall be refer- 
red, If, however, the reports differ only slightly, then 
the average of all the reports shall be deemed the true 
composition of the international iron and steel stand- 
ards. 

We understand that a committee of the British Asso- 
ciation, consisting of Professor Roberts-Austen, F.R.S., 
Mr. Thomas Turner, and Professor Langley, has been 
appointed to make the necessary arrangements and 
communications with other nations for bringing the 
proposed scheme to their consideration, with a view to 
its final adoption. 


ACTION OF LIGHT ON WATER COLORS. 
By ArtTHUR RICHARDSON, Ph.D. 


THE 


THE conflicting statements made by different experi- 


menters on the action of light on water colors appear | 





to be due in a great measure to variations in the purity | 


of the paper, in the nature of the medium with which 
the paint is mixed, and in the varying external condi- 
tions under which the plant is exposed. 

In the author's experiments Winsor & Newton’s 
moist water colors were exposed on Whatman’s paper 
to sunlight in closed jars, the airin which was dried by 


| 


| 


paper. 

' When cadmium yellow is mixed with this paint, the 
orange so produced becomes almost black in a few 
hours, even in diffused daylight, the original color be- 
ing restored in the dark; but after a long exposure, 
permanent bleaching takes place. Vermilion con- 
taminates cadmium yellow even when not in contact 
with it in moist air, the latter turning brown. 

The following colors were also examined, with the 
results appended, after four weeks’ exposure to sun- 
light: Crimson lake faded entirely in both moist and 
dry air; Indian yellow faded slightly ; gamboge faded 
slightly in moist air, but was unacted upon in dry air ; 
Naples yellow bleached in two weeks in moist air ; no 
change in dry air; cobalt, light red, Indian red, yellow 
ocher, raw sienna, and burnt sienna resisted the action 
of light in dry and moist air. Vermilion, lake, and 
Indian yellow are the only three colors which the 
author has found to fade in dry air. He recommends 
the use of India rubber dissolved in benzene as a sub- 
stitute for flue, in order to insure a dry atmosphere 
after the picture is glazed and grained. He also sug- 
gests an airtight frame, with some desiccating agent 
such as asbestos and calcium chloride, to make all pic- 
tures proof against the prolonged action of light. 
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means of calcium chloride, or kept moist by the addi-| process of construction. 


tion of a few drops of water. 

He divides the colors into two groups: (1) Those 
which are capable of oxidation, such as the sulphides 
(with the exception of vermilion and indigo) ; and (2) 
those which are reduced bys light independently of 


atmospheric oxygen, and in some cases also of the moist- | ewar 
Prussian blue, vermilion, chrome it 


ure present, ¢. /., 
yellow, and lake. 

Chrome yellow, if exposed to light in moist air, loses 
its color entirely in two weeks; but in dry air or car 
bon dioxide gas there is no change. ‘This loss of color 
was proved by special experiments to be due to th 
conversion of the sulphide to sulphate. Long expos- 
ure of the paint to light in winter was found to pro- 
duce little or no effect, pointing to the conclusion that 
the oxidation is brought about by the rays at the ex 
treme violet end of the spectrum. 


Cadmium orange appears to be a far more stable | of any Architectural pob 


color than the yellow modification. King’s yellow, 
the paint made of arsenic trisulphide, was bleached 
in moist air in three weeks, but was unacted upon in 
dry air. The sulphide itself is very sensitive to light, 
and was entirely bleached after one day's exposure in 
moist air. The chemical change in this case appears 
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to be the oxidation of the sulphide to the oxide, as| Building, Carpentry, Masonry, Heating, Warming, 


some soluble arsenious compound was found in the sul 
phide, which had been exposed to the light for a pro 
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longed period, and traces of sulphuric acid were also charge, sent to any address, 


detected. 

Indigo is stable in dry air and carbon dioxide ; but 
in moist air the paint fades rapidly on pure paper, 
while the presence of size or gum rendered it much 
more permanent, 

Among those paints which lose their color by expos- 
ure in sunlight, Prussian blue is the most important. 
In an atmosphere of carbon dioxide, sunlight reduces 
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Building Plans and Specifications. 


In conneetion with the publication of the BUILDING 


Prussian blue to the white ferrous ferrocyanide, whieh | EpITion of the ScrENTIFIC AMERICAN, Messrs. Munn 
regains its color when exposed to the air even in the| & Co. furnish plans and specifications for buildings 


dark. 
with the nature of the light, the bleaching going on 
much more rapidly in the diffused light of winter than 
in summer. 

When mixed with cadmium yellow, the green mix- 
ture is very sensitive to light in moist air. The blue 
color rapidly fades in diffused light, but is restored on 
exposure to sunlight. The final color is true blue, as 
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In air the reducing effect is retarded, and varies | of every kind, inelading Churches, Schools, Stores, 


Dwellings, Carriage Houses, Barns, etc. 

In this work they are assisted by able and experi- 
enced architects. Full plans, details, and specifica- 
tions for the various buildings illustrated in this paper 
can be supplied. 

Those who contemplate building, or who wish to 


alter, improve, extend, or add to existing buildings, 


the yellow cadmium sulphide of the original green has | whether wings, porehes, bay windows, or attic rooms, 


faded by oxidation. 
on Prussian blue, while vermilion exercises a protect- 
ing action on the blue. 

Vermilion mercuric sulphide, when exposed to moist 
air. at first darkens and then bleaches. In dry air 
the same changes take place, only more slowly, while 
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